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In tr o d u c t io n .
The su b je c t  o f  P e r n ic io u s  Anaemia i s  now r e c e iv in g  
renewed a t t e n t io n  owing to  the g r e a t  th e r a p e u t ic  advance made in  
i t s  trea tm en t, a s  a r e s u l t  o f  the Minot and Murphy d i e t  -  a 
w e l l  ba lan ced  d i e t  r ic h  in  l i v e r .
The scope o f  the p r e se n t  work i s  to  review  the  su b je c t  o f  
P e r n ic io u s  Anaemia w ith  s p e c ia l  r e fe r e n c e  to  i t s  treatm ent by 
l i v e r  and to  d i s c u s s  the r e la t io n s h ip  o f  P e r n ic io u s  Anaemia 
w ith  the l i v e r .
The c a s e s  h e r e a f t e r  d e sc r ib ed  were, w ith  two e x c e p t io n s ,  
under treatm en t in  h o s p i t a l  in  the  wards o f  the  Royal Infirm ary  
or Glasgow and were d iagnosed  and tr e a te d  as p a t i e n t s  s u f f e r in g  
from P e r n ic io u s  Anaemia. The rem aining two c a s e s  were d is c o v ­
ered by me w h ile  making o b se r v a t io n s  on th e  s ig n i f i c a n c e  o f  
p a r a e s th e s ia  o f  th e  hands and f e e t  as p o s s i b l e  e a r ly  c a s e s  o f  
Sub-acute Combined S c l e r o s i s .  F o llow ing  a paper read by  
H urst, (H urst, B r i t i s h  M edical Journal, p . 676, 1927 ) I thought  
th a t  some nervous d i s e a s e s  were overlooked in  t h e i r  e a r l i e s t  
p h ases by d isre g a rd in g  sensory  d is tu r b a n c e s .  I concluded th a t  
p e r s i s t e n t  p a r a e s th e s ia  o f  hands and f e e t  req u ired  fu r th er  
i n v e s t i g a t io n .
I c o l l e c t e d  200 c a s e s  where t h i s  d is tu rb an ce  o f  s e n s a t io n  
was complained of e i t h e r  in  th e  hands or f e e t .  The m a jo r ity  of  
th e se  c a s e s  had d is tu rb ed  s e n s a t io n  of but a temporary n a tu re ,  
but th o se  rem aining were s p e c i a l l y  in v e s t ig a t e d  by fu r th e r  
examining the  nervous system , g iv in g  a t e s t  meal, and examining
the  b lo od . In t h i s  s e r i e s  o f  c a s e s  th e re  were two, which 
in  my op in ion  were e a r ly  subacute combined s c l e r o s i s .
The l i v e r  has been an o b je c t  o f  i n t e r e s t  fo r  c e n tu r ie s ,  
even in  th e  tim e o f  the a n c ie n t s .  Galen had decided v iew s  
on the  fu n c t io n  o f  the  l i v e r .  He regarded i t  as the organ 
o f  " s a n g u if ic a t io n " .  Galen saw the l i v e r  in te rp o se d  between  
the h eart  and the g a s t r o - i n t e s t i n a l  t r a c t ,  and in t im a t e ly  
connected w ith  each. Because o f  i t s  p o s i t i o n  he in fe r r e d  
th a t  the  fu n c t io n  o f  the l i v e r  was to  transform  c h y le  in to  
b l ood. G alen’ s theory remained un ch allenged  u n t i l  compara­
t i v e l y  modem t im e s ,  when B a r th o l in  p u b lish ed  h i s  work on the  
ly m p h atics  in  which he d e c la r ed  th a t  the l i v e r  was the  b i l e  
producer. Harvey did not r e l in q u is h  Galen*s th eory  though 
he was aware o f  the  e x i s t e n c e  o f  l a c t e a l s .  He too  consid ered  
the l i v e r  as  the  c h i e f  organ o f  s a n g u i f i c a t io n .
During th e  G a le n ic a l  p er io d  the l i v e r  was regarded as the  
s e a t  o f  the s o u l .  C l i f fo r d  A l lb u t t  w r i t e s  th a t  c e r t a in  
Chinese today b e l i e v e  the l i v e r  to  be the c en tr e  o f  th e  c i r c u ­
l a t o r y  system , and th a t  th e  r ig h t  r a d ia l  p u lse  i s  an in d ic a t io n  
of the  a c t io n  o f  the l i v e r ,  w h ile  the h e a r t  forms the  l e f t  
r a d ia l  p u ls e .
Modern in v e s t i g a t io n  on l i v e r  has confirmed G alen’ s
th eo ry . Modern p h y s io lo g y  h a s  shown th a t  the  la r g e r  p rop o rt-
being
io n  o f  a l im en t, a f t e r / a c t e d  upon by th e  g a s t r o - i n t e s t i n a l  
t r a c t ,  i s  p icked  up by th e  p o r ta l  v e in s  and c a r r ie d  to the
- i j -
l i v e r ,  where i t  i s  a l t e r e d  and made s u i t a b le  fo r  p a ss in g  in t o  
the gen era l c i r c u la t i o n ,  i . e .  i t  becomes s a n g u if ie d .  To 
recount some im portant s a n g u i f i c a t io n  p r o c e s s e s  we have 0 )  
a b so rp tio n  and s t o r in g  o f  c e r ta in  f a t s  from the  b lood , fb) 
c o n t r o l l in g  iro n  m etabolism , (c) maintenance o f  b lood sugar  
l e v e l ,  (d) c o n v e r t in g  ammonia in to  u rea , (e)  c e r t a in  m a te r ia ls  
formed in  the g a s t r o - i n t e s t i n a l  t r a c t  become d e to x ic a te d  in  
the l i v e r ,  (1) d e s tr u c t io n  o f  c e r t a in  b a c t e r ia  absorbed from 
the  g a s t r o - i n t e s t i n a l  t r a c t ,  and ( ) the in g e s t io n  o f  l i v e r  
cau sin g  a r em iss io n  i n  p e r n ic io u s  anaemia.
The b e n e f i c i a l  e f f e c t  fo l lo w in g  the  i n g e s t io n  o f  l i v e r  
has been a p p rec ia ted  fo r  c e n t u r ie s .  Crow's l i v e r  i s  
treasu red  in  China because  o f  th e  improvement t h a t  r e s u l t s  
a f t e r  d e b i l i t a t i n g  c o n d i t io n s .  Amongst savage r a c e s  the  
fr e sh  l i v e r  forms a s t a p le  p a r t  o f  t h e i r  d i e t ,  due to  the  
b e l i e f  th a t  i t  i s  a b lood  forming organ. This can be under­
stood  by the  amount o f  b lood  t h i s  organ c o n ta in s  and i t s  
r ic h n e s s  on in g e s t io n .
The A e t io lo g y  o f  P e r n ic io u s  Anaemia.
The a e t io lo g y  o f  p e r n ic io u s  anaemia i s  very c o n tr o v e r sa l  
and s in c e  the work o f  Minot and Murphy, who found the  
e x c e l le n c e  o f  l i v e r  a s  a th e r a p e u t ic  ag en t,  new i n t e r e s t  in  
the a e t i o l o g y  o f  p e r n ic io u s  anaemia has been aroused.
1 , Age. 8ex . and G eographical D is t r ib u t io n  o f  P er n ic io u s  
Anaemia.
I t  has been found th a t  the  g r e a t e s t  in c id e n c e  i s  between  
40 and 60 y e a r s .  O c c a s io n a l ly  c a s e s  occur under tw enty years  
o f  age, but c a s e s  rep orted  under t h i s  age are rare  and have to  
be c a r e f u l l y  examined b e fo r e  b e in g  a ccep ted  as  genuine. In  
in f a n t s  the  bone marrow ten d s  to  r e v e r t  to  the  p r im it iv e  type  
when s t im u la te d  and has g rea t  powers o f  r e g e n e r a t io n .  The 
s t im u lu s  may be o f  any kind and cau ses  e x tr a  m edullary i s l e t s  
in  th e  bone marrow, w h ile  i n  the p e r ip h e r a l  c i r c u la t i o n  
embryonic c e l l s  are  found. C erta in  c a se s  o f  a p l a s t i c  anaemia, 
leukaem ia, and i n f a n t i l e  purpura in  i n f a n t s  would be d i f f i c u l t  
to  be d is t in g u is h e d  from the b lood  p ic t u r e  o f  p e r n ic io u s  anaemia.
Faber (1928) rep orted  th e  occurrence o f  a very  severe  
anaemia in  two p a t i e n t s  age 12-  ^ months and 3 months r e s p e c t i v e l y ,  
who showed a s t r i k i n g  c l i n i c a l  and h a e m a to lo g ic a l  improvement 
as a r e s u l t  o f g iv in g  l i v e r  e x t r a c t .  I t  i s  o f  i n t e r e s t  th a t
one o f  th e s e  c a s e s  had a ch lo rh y d r ia . This s u g g e s t s  a d e f i c i e n c y
o f  a s p e c i f i c  f a c to r  n e c e ssa r y  fo r  normal blood form ation  in  
F ab er 's  c a s e s  and th e  th e r a p e u t ic  va lu e  o f  l i v e r  as  a medium 
fo r  the form ation  of mature red c e l l s .
Cases o f  p e r n ic io u s  anaemia have occurred over 70 y ears  
o f  age though i t  must be remembered th a t  the anaemia o f  old  
age resem bles p e r n ic io u s  anaemia s u p e r f i c i a l l y .  S e n i le  
anaemia i s  o f  th e  a p l a s t i c  type and i s  due to  lowered p h y s io lo g ­
i c a l  a c t i v i t y .
Sex In c id e n c e .
Both se x es  are l i a b l e  to  the  d i s e a s e ,  but in  my exp er ien ce  
found th a t  fem ales are more l i a b l e .  P o s s ib ly  the pu erpera l  
type of p e r n ic io u s  anaemia may account fo r  the  d i f f e r e n c e  in  
sex  in c id e n c e .  A u t h o r i t i e s  vary a s  to  which a c t u a l ly  prepon­
d e r a te s .
C ornell (1 9 2 7 ) c o l l e c t e d  th e  f i g u r e s  from w id e ly  separated  
c o u n tr ie s  and found th a t  o f  a t o t a l  o f  1 ,7 2 6  c a s e s ,  819 
occurred in  males and 907 in  fem a le s ,  w h ile  C a le t  (1916) i n  a
s e r i e s  o f  1 ,1 5 7  c a s e s ,  found th a t  723 m ales were a f f e c t e d  and
434 fem a les .  Gulland and D avidson in  examining th e  sex  
in c id e n c e  in  300 c o n s e c u t iv e  c a s e s  o f  p e r n ic io u s  anaemia
found 159 in  fem ales  and 141 in  m ales.
geographical  D i s t r i b u t i o n .
Northern America and Northern Europe are i t s  main lo c a t io n s  
and in h a b ita n ts  of t r o p i c a l  and s u b - tr o p ic a l  c o u n tr ie s  are 
seldom a f f e c t e d .
C ornell  has produced f ig u r e s  which tend to  show t h a t  in  
c e r ta in  s t a t e s  o f  North America, th e r e  i s  a r e l a t i v e l y  h igh  
death r a te  o f  c a se s  w ith  p e r n ic io u s  anaemia. The death r a te s  
i n  Nova S c o t ia  and A lb e r ta  are 4 .8  and 4 .3  per  100 ,000  o f  the
p o p u la t io n  r e s p e c t i v e l y  w h ile  in  Ontario during the  y ea rs  
1922-1924 the death  r a te  was n e a r ly  15 per 100 ,0 00 . C ornell  
does not advance a reason  fo r  the  d i f f e r e n c e s  in  in c id e n c e ,  
but i t  i s  adm itted  to  be e x a c t .
C on ditions which may have M eg a lo b la st ic  Anaemia.
I t  i s  g e n e r a l ly  adm itted  t h a t  p e r n ic io u s  anaemia c o n s t i t u t e s  
a p a t h o lo g ic a l  and chem ical e n t i t y  but not an e t i o l o g i c a l  one.
A m e g a lo b la s t ic  anaemia may be found in  m a lar ia , s y p h i l i s ,  
sev ere  s e p s i s ,  can cer , sprue, pregnancy and b o th r io cep h a lu s  
l a t u s  i n f e c t i o n .  Sprue i s  th e  o n ly  one o f  th e s e  c o n d it io n s  
where a m eg a lo cy tic  anaemia i s  p r e se n t  r e l a t i v e l y  more, w h ile  
in  the  o th e rs  they  are r a r e .
In a t y p ic a l  c a se  o f  p e r n ic io u s  anaemia the h a em a to lo g ica l  
d ata  are c h a r a c t e r i s t i c .  Ih ese  may be c o n v e n ie n t ly  d iv id e d  
in to  th r e e  s e c t io n s :  -
A. E vidences o f  abnormal Blood D e s tr u c t io n  -  the o l ig o - c y -  
thaemia, th e  sm all m icr o cy te s ,  the  p h a g o c y to s is  o f  c o r p u sc le s  
by the c la sm a to c y te s ,  the d e p o s i t s  o f  ir o n  pigm ent, the abnormal 
f e a tu r e s  o f  the  b i l e  pigment m etabolism , and fragmented e ry ­
th r o c y te s .
3 . Evidences o f  Abnormal Blood Formation. -  the macro- 
c y t e s ,  and la r g e r  m icr o cy te s  o f  th e  c i r c u l a t i o n ,  a l s o  n u c lea ted  
red b lood  c e l l s  and m e g a lo b la s ts .
0. E v idences o f  Blood R eg en era tio n . -  the p resen ce  o f
immature red b lood  c e l l s ,  such as r e t i c u l o c y t e s ,  n u c lea ted
forms, an in c r e a se d  red blood c e l l  count and h ig h er  haemoglobin  
p e r ce n ta g e .
Evidence o f  a d is tu rb ed  b i le -p ig m e n t  m etabolism  i s  shown 
by the h yp erb il iru b in a em ia , the in crea sed  output of u r o b i l in o ­
gen and u r o b i l in  by the  l i v e r ,  and the in crea sed  u r o b i l in  from 
the k id n eys .
Van den Bergh has shown t h a t  the  plasma b i l i r u b i n  in  
p e r n ic io u s  anaemia behaves d i f f e r e n t l y  from th e  b i l i r u b i n  
a s s o c ia t e d  w ith  h e p a t ic  o b s tr u c t io n  or d i s e a s e  as t e s t e d  by the 
d ia z o -r e a c t io n .  The lem on -yellow  co lou r  so  o f te n  p resen t  
i s  due to  s t a in in g  o f  the t i s s u e s  by t h i s  b i l i r u b i n .  As a 
r u le  sev ere  anaemia i s  accompanied by h y p erb il iru b in a em ia ,  
but i t  i s  p o s s ib l e  th a t  a sev ere  anaemia may be p resen t  w ithou t  
a marked h y p er b il iru b in a e m ia .
The o ther  f e a t u r e s  o f  p e r n ic io u s  anaemia are a ch lo rh y d r ia ,  
c e n tr a l  nervous system  d e g e n e ra t io n  and the phases o f r em iss io n  
and r e la p s e .
'6. The C o n s t i tu t io n a l  F actor  in  P e r n ic io u s  Anaemia.
The c o n s t i t u t i o n a l  fa c to r  in  the p rod u ctio n  o f  d isea se d  
c o n d it io n s  i s  now adm itted  to  be o f  a e t i o l o g i c a l  im portance. 
Hurst d e c la r e s  th a t  p a t i e n t s  s u f f e r in g  from g a s t r i c  or duodenal 
u lc e r  have an u l c e r  d i a t h e s i s .
Sprue, b o th r io c e p h a lu s  l a t u s  i n f e c t i o n ,  the anaemia of  
pregnancy, prolonged s e p s i s ,  s y p h i l i s ,  cancer and m alaria  may 
lea d  to  se v er e  anaemias which resem ble p e r n ic io u s  anaemia.
With the e x ce p t io n  o f  sprue i t  i s  very  e x c e p t io n a l  th a t a 
m e g a lo b la s t ic  anaemia i s  formed, i t  i s  u s u a l l y  norm oblastic  in  
type .
I t  i s  d i f f i c u l t  to  accou n t, excep t by the in h er en t  
f a c t o r  b e in g  in  th e  h o s t ,  t h a t  one person  should develop  a 
m e g a lo b la s t ic  anaemia and another a norm ob lastic  type , even  
though the  type and s e v e r i t y  o f  the u n d er ly in g  p r o c e ss  may be 
the same. The tendency or d i a t h e s i s  may vary in  degree and i t  
may r eq u ire  on ly  a sm all s t im u lu s  where the d i a t h e s i s  i s  
marked to  produce a m e g a lo b la s t ic  anaemia.
F a m il ia l  In c id en ce  o f  P er n ic io u s  Anaemia.
Palmer Howard i s  sa id  to  be the  f i r s t  t o  note the  f a m i l i a l  
in c id e n c e  of p e r n ic io u s  anaemia. .Klein in  1891 saw th e  d i s ­
ease  in  th ree  b r o th e rs  and s i s t e r s .  Bramwell l a t e r  d e sc r ib ed  a 
fa m ily  in  which seven  in d iv id u a ls  in  two g e n e r a t io n s  had 
su f fe r e d  from p e r n ic io u s  anaemia. Many o th er  workers have  
s in c e  n o t ic e d  i t s  f a m i l i a l  in c id e n c e .  In examining the  
h i s t o r y  o f  p a t i e n t s  w ith  p e r n ic io u s  anaemia i t  i s  a r e l a t i v e l y  
freq u en t occurrence in  my ex p er ien ce  o f  r e l a t i v e s  having died  
o f  "anaemia". Sub-acute  combined d eg en eration  o f  the  cord 
has been proved to  have h e r e d ita r y  in f lu e n c e s .
F a m il ia l  I ncidence o f  A ch lorhydria .
I t  i s  u n i v e r s a l l y  known th a t  a ch lo rh y d r ia  i s  a co n sta n t  
f in d in g  in  p e r n ic io u s  anaemia, and i t  has been demonstrated  
th a t  r e l a t i v e s  o f  p a t i e n t s  may have no f r e e  h y d ro c h lo r ic  ac id  
in  the g a s t r i c  ju ic e ,  a lthough there  may be no anaemia.
L aelek  examined 49 r e l a t i v e s  o f  20 c a s e s  o f p e r n ic io u s  
anaemia and found th a t  26 had com plete or n e a r ly  complete  
a ch lo rh y d r ia .
Wemberg, a s  quoted by P iney , examined the  blood o f  p ersons  
w ith  f a m i l i a l  ach lo rh y d r ia  and fourid c o lo u r  Index over u n i ty ,  
s l i g h t  m e g a lo c y to s is ,  and sca n ty  b lood p l a t e l e t s .  They had 
however no anaemia.
H urst, 1923, has confirmed the p resen ce  o f  a ch lo rh y d r ia  in  
blood  r e l a t i v e s  and c a l l s  i t  the "achlorhydric  g a s t r ic  d ia t h e s i s "  
B. Latus Anaemia.
With the ex ce p t io n  o f  Sprue, the B. l a t u s  has a h igh er  
prop ortion  o f  c a s e s  w ith  m e g a lo b la s t ic  anaemia than any other  
c o n d it io n .  I t  i s  r ec o g n ise d  th a t  on ly  a sm all p ro p ortion  o f  
p a t i e n t s  b ear in g  t h i s  p a r a s i t e  develop  the  anaemia. A pparently  
th ere  i s  no r e la t io n s h ip  between the development of the anaemia 
and the type o f  he lem inth .
Schaumann -(19204 found ev id en ce  to  support t h i s  v iew . He 
found th a t  there  were p a t i e n t s  who had s u f fe r e d  ffom the p a r a s i t e  
many yea rs  p r e v io u s ly  su b seq u en tly  s u f fe r e d  from p e r n ic io u s  
anaemia. C arefu l exam ination r e v e a le d  th a t  th e  p a r a s i t e  had 
been e x p e l le d .  He alBO found th a t  p a r a s i t e - f r e e  r e l a t i v e s  o f  
p a t i e n t s  s u f f e r in g  from tape-worm anaemia had a tendency to  
develop  p e r n ic io u s  anaemia. These r e l a t i v e s  had a h ig h er  
in c id e n c e  to  develop  p e r n ic io u s  anaemia though th ey  m igrated  to  
c o u n tr ie s  where the B. l a t u s  i s  not found.
Norway and Sweden have a h igh  in c id e n c e  o f  p e r n ic io u s  
anaemia^in my op in ion  due t o  a c o n s t i t u t i o n a l  p r e d i s p o s i t io n  to  
the d i s e a s e  and the  fre q u en t  p resen ce  o f  B. l a t u s  as the  
e x c i t in g  cau se .
I t  i s  a l le g e d  th a t  th ere  i s  a type o f  p a t i e n t  who developed  
p e r n ic io u s  anaemia. Addison (1855) noted th a t  the d i s e a s e  
occurred " c h ie f ly  in  p erson s  o f  a somewhat la r g e  and bulky  
frame". Most o f  the p a t i e n t s  I have seen  are of t h i s  b u i ld ,  
but i t  may a l s o  occur in  sm a ll ,  le a n  p e o p le .  M aitland-Jones  
as w e l l  a s  o ther  ob servers  have noted  the frequ en cy  o f  gray or 
w h ite  h a ir .  Sheard (1924) noted in  h i s  c a s e s  th a t  the change 
in  co lou r  o f  the h a ir  occurred f i f t e e n  y ea rs  e a r l i e r  than the  
normal. He fu r th e r  n o ted , as o th e rs  have, th e  frequency o f  
very f i n e ,  s o f t  h a ir .
Draper (1924) has taken v ery  c a r e fu l  a n th r o p o lo g ic a l  
measurements i n  45 c a se s  o f  p e r n ic io u s  anaemia. B r i e f l y  
summarised, as th e  r e s u l t  o f  th e se  c a s e s ,  he co n c lu d es  th a t  
th ere  i s  a p a r t i c u la r  type of in d iv id u a l  who w i l l  deve lop  the  
d i s e a s e  and th a t  i s  a person whose measurements tend to  
approach the acrom ega lies .
There i s  then , from the above-m entioned f a c t s ,  a c o n s id e r ­
a b le  mass o f  ev id en ce  to  support the c o n te n t io n  of the e x i s t ­
ence o f  a c o n s t i t u t i o n a l  p r e d i s p o s i t io n  to  the d i s e a s e ,  and 
th a t  i t  i s  an e s s e n t i a l  f a c to r  in  i t s  p ro d u ction .
Achlorhy d r ia .
In the l i t e r a t u r e  th e re  i s  a c e r t a in  l o o s e n e s s  in  the  
term inology  regard ing  ach lo rh y d r ia  and a c h y l ia  g a s t r i c a .  In 
both c o n d it io n s  there  i s  an absence o f  f r e e  h y d ro ch lo r ic  ac id  
in  the  f a s t i n g  g a s t r i c  ju ic e  or during the p r o c e s s  o f  d i g e s t i o n .  
In a ch lo rh y d r ia  sm all amounts o f  h y d ro c h lo r ic  a c id  and p e p s in  
may be s e c r e te d ,  but the a c id  i s  im m ediate ly  n e u t r a l i s e d  by
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a lk a l in e  mucous s e c r e te d  from the  g a s t r i c  g la n d s . Combined 
ac id  may however be p r e s e n t .  While in  a c h y l ia  g a s t r i c a  there  
i s  a com plete absence of any s e c r e t io n  o f  e i t h e r  ac id  or p ep s in  
and th e r e fo r e  sin absence o f  combined a c id .
The absence o f  f r e e  h y d ro c h lo r ic  a c id  in  the stomach i s  
o f  g rea t  d ia g n o s t ic  importance i n  p e r n ic io u s  anaemia. For 
about f o r t y  y e a rs  i t  has been known o f  th e  c o n s ta n t  a s s o c ia t io n  
o f ach lorh yd r ia  w ith  p e r n ic io u s  anaemia. Faber and B loch ,
Levine and Ladd, H urst, Faber and Gram have confirmed t h i s  
r e s u l t  in  t h e i r  c a s e s .  This f in d in g  has been c o n sta n t  in  
my s e r i e s  o f  e a s e s .  F l i n t  and Fenwick, both many y ea rs  ago, 
drew a t t e n t io n  to  the frequency  of an a tro p h ic  c o n d it io n  o f  the  
g a s t r i c  mucous membrane a s  a post-mortem f in d in g .  There i s  
not g en era l agreement w ith  t h i s  c o n c lu s io n  as  some b e l i e v e  th a t  
the d eg en era tion  seen i s  due t o  post-mortem change.
So fa r  a s  c r i t i c a l l y  r ep o r ted , a ch lo rh y d r ia  p reced es  a l l  
other symptoms o f  p e r n ic io u s  anaemia. B i l e y  rep orted  two 
c a s e s  in  which a ch lo rh y d r ia  was p r e se n t  twenty and t w e n ty - f iv e  
y ea rs  r e s p e c t i v e l y  b e fo re  the o n se t  o f  the d i s e a s e .  H urst,
Faber, W ilk inson , in te r a l ia ^  have rep orted  c a s e s  in  which 7
ach lo rh y d r ia  preceded p e r n ic io u s  anaemia fo r  v a ry in g  p e r io d s .
Hurst has moreover, shown t h a t  a ch lorh yd r ia  w ith  or w ith ou t the  
f u l l  p ic t u r e  o f  p e r n ic io u s  anaemia may e x i s t  in  s e v e r a l  members 
o f  the same fa m ily .  The f a m i l i a l  in c id e n c e  of the d i s e a s e  i s  
w e l l  r ec o g n ise d , and in  v iew  o f  th e se  f a c t s  i t  i s  d i f f i c u l t  to  
avoid the c o n c lu s io n  t h a t ,  in  the words o f  H urst, "achlorhydria  
i s  an e s s e n t i a l  p r e d isp o s in g  cause o f  the d is e a s e " .
The c o n d it io n  o f  a ch lorh yd r ia  in  p e r n ic io u s  anaemia i s  as  
permanent and u s u a l ly  more permanent than the d i s e a s e .  I t  
does not a l t e r  w ith  r e m is s io n s ,  whether n a tu ra l  or as a r e s u l t  
o f trea tm en t, and though the  b lood  c o n d it io n  a s  a r e s u l t  of  
treatm ent may be normal fo r  a lo n g  p e r io d , a c h lo rh y d r ia  w i l l  
s t i l l  be found.
A ch lorhydria  i s  f r e q u e n t ly  p r e se n t  in  d i s e a s e s  w ith  no 
anaemia or i f  p resen t  may be a s s o c ia t e d  w ith  a secondary anaemia. 
Prolonged toxaem ias or d e b i l i t a t i n g  c o n d i t io n s  reduce the  
fundamental a c t i v i t y  o f  th e  stomach. Advanced carcinoma o f  the  
stomach i s  th e  on ly  c o n d it io n  which approaches p e r n ic io u s  
anaemia in  the frequ en cy  o f  a c h lo rh y d r ia .
A chlorhydria  may f o l lo w  i n f e c t i v e  or t o x i c  p r o c e s s e s  and 
i s  known as th e  acquired ty p e .  Chronic a l c o h o l i c  g a s t r i t i s ,  
c i r r h o s i s  o f  the l i v e r ,  pyorrhoea, e t c . , may cause a c h lo r h y d r ia ,  
and so do g a s tr e c to m ie s .
Hurst r e p o r t s  f i v e  c a s e s  in  which p e r n ic io u s  anaemia 
fo l lo w ed  removal o f  the stomach. As p o in ted  out by P in ey , s in c e  
t h i s  o p e r a tio n  i s  u s u a l ly  done fo r  carcinom a, any subsequent  
p e r n ic io u s  anaemia would have to  be c a r e f u l l y  examined to  r u le  
out a secondary d e p o s i t  o f  carcinoma in  the  bone marrow. 
lEhere i s  not however, g e n e ra l  agreement on the advent o f  
p e r n ic io u s  anaemia fo l lo w in g  g astrectom y, as tn ere  i s  ample 
p u b lish ed  ev id en ce  to  show th a t  gastrectom y p a t i e n t s  are no 
more l i k e l y  to  p e r n ic io u s  anaemia than normal p e o p le .
I f  no p a t h o lo g ic a l  cause in  the  stomach or e lsew here  can 
he found and e s p e c i a l l y  i f  the  a ch lorh y d r ia  has been known to  
be p r e se n t  s in c e  in fa n cy , i t  i s  rea so n a b le  to  assume th a t  absence  
o f  f r e e  h y d ro ch lo r ic  a c id  i s  an inborn error  and would be c la s s e d  
as the c o n s t i t u t i o n a l  type o f  a c h lo rh y d r ia .  Modern works 
a t t r ib u t e  t h i s  type o f  a ch lo rh y d r ia  to  be a s s o c ia t e d  w ith  
p e r n ic io u s  anaemia in  most c a s e s .  In ray opin ion  t h i s  f in d in g  
g r e a t ly  su pp orts  the view th a t  the c o n s t i t u t i o n a l  f a c t o r  i s  
o f  g r ea t  importance in  p e r n ic io u s  anaemia.
The f o l lo w in g  are s e v e r a l  o f  the a l le g e d  ca u ses  o f  t h i s  
ach lo rh y d r ia .
1. The Anaemia. This co n cep tio n  arose  during the  
o r ig in a l  d i s c u s s io n  o f  the s u b je c t ,  but i t  can be d ism issed  
because i t  i s  known t h a t  th e  a ch lo rh y d r ia  o u t -d a te s  the anaemia 
and p e r s i s t s  even during a r e m iss io n .
2. The Toxic or I n f e c t i v e  P r o c e s se s  which a l s o  cause  
the other  symptoms o f  th e  D is e a s e . According to  t h i s  theory  
the a ch lo rh y d r ia  i s  the  fu n c t io n a l  r e s u l t  o f  a £ox ic  g a s t r i t i s  
f o l lo w in g  prolonged i r r i t a t i o n  o f  t o x in s .  In favour of t h i s  
theory  i s  th a t  20 -  3$ o f  c a s e s  have a prodromal d e b i l i t y  for  
many y ea rs  p rev io u s  to  the  d i s e a s e .  A g a in s t  t h i s  v iew  i s  
th a t  about l c/c o f  p a t i e n t s  have always been h e a lth y  and th a t  
th ere  have been c a se s  where g a s t r i c  atrophy has n o t  been found.
3. C o n s t i tu t io n a l  F a cto rs  o f  Unknown Mature. This i s  
the most common v iew . The th eo ry  adm its aoh lorh yd ria  to  be o f
c o n s t i t u t i o n a l  o r ig in  not n e c e s s a r i l y  a s s o c ia te d  w ith  g a s t r i t i s .  
Hurst and P assey  have shown th a t  on post-mortem exam ination the 
g a s t r i c  mucosa may be p e r f e c t l y  normal a lthough ach lorh ydria  
was p r e s e n t .  H urst has fu r th e r  p o in ted  out th a t  & non­
fu n c t io n in g  g a s t r i c  mucosa i s  more l i k e l y  to  have secondary  
in ju r y  than a fu n c t io n in g  one, a llo w in g  the l i a b i l i t y  of mechan­
i c a l  i r r i t a t i o n .  The g a s t r i c  s e c r e t io n  i s  an e x c e l l e n t  a n t i ­
s e p t i c  d e fen ce  and i t s  absence a l lo w s  in f e c t i o n  from b a c t e r ia -  
laden  food and s a l i v a  from the unhealthy  mouth. The theory  
regards g a s t r i c  s e p s i s  seems to be from secondary in ju ry  and [ 
in v a s io n ,  and regards the a ch lo rh y d r ia  of p e r n ic io u s  anaemia 1 
t o  be c o n s t i t u t i o n a l  or even in h e r it e d .
The S ig n i f i c a n c e  o f  A ch lorhydria .
l .  Free  h y d ro ch lo r ic  a c id  i s  o f  g rea t  a n t i s e p t i c  va lue  
and i s  the n a tu ra l  p r o t e c t iv e  b a r r ie r  t o  in f e c t i o n  from 
p o iso n s  and pathogen ic  organism s. I t s  absence causes an 
a l t e r e d  b ioch em ica l r e a c t io n  o f  the  c o n te n ts  i p  the sm all bowel, 
and a l lo w s  an enormous growth of m icro-organism s. As a r e s u l t ,  
th ere  i s  i n f e c t i o n  from above and below, from above due to  the  
n o to r io u s ly  s e p t i c  mouth and below from the a sc en t  of micro­
organism s. The stomach and upper p a r t  o f  the sm all i n t e s t i n e  
co n ta in  in  p e r n ic io u s  anaemia a b a c t e r ia l  f l o r a  s im ila r  as in  
the c o lo n . Because the sm all i n t e s t i n e  i s  known as the  s i t e  
of maximum a b so rp tio n  and a l s o  th a t  the i r r i t a b i l i t y  o f  organisms 
i s  much g r e a te r  than in  the la r g e  bowel and th a t  the fa c t o r s  
n e c essa ry  fo r  to x in  form ation e x i s t ,  i t  has been argued th a t
th ere  must be a u t o - in t o x ic a t io n  in  th e se  c ircu m stan ces . The 
q u es t io n  o f  a lim entary  toxaemia w i l l  he gone in t o  su bseq u en tly ,  
but the s t r o n g e s t  ev id en ce  a g a in s t  a u t o - in t o x ic a t io n  as an 
e t i o l o g i c a l  fa c to r  i s  the work o f  Knott, who demonstrated th a t  
a f t e r  a r em iss io n  brought about by the use  of l i v e r  th ere  was 
no a p p re c ia b le  d i f f e r e n c e  i n  the fauna and f l o r a  o f  the lower  
bow el.
o. Absence of f r e e  h y d roch lo r ic  ac id  does not a f f e c t  
d i g e s t i o n ,  A pparently  h e a lth y  peop le  may have ach lo rh y d r ia  
and be p e r f e c t l y  w e l l .  Many c a se s  o f  p e r n ic io u s  anaemia have 
a t  some time g a s t r o - i n t e s t i n a l  d is tu r b a n c e s ,  but there  i s  a 
p ro p o rtio n  who have no d is tu rb a n c e .  The pancreas takes up a 
b ig g er  r o le  in  d ig e s t io n  when there  i s  no p e p t ic  a c t i v i t y .
'6. The work o f  C a s t le  has in c r e a se d  th e  importance o f  
a c h lo rh y d r ia . H is  work ten ds to  show th a t  th e  a ch lo rh y d r ia  i s  
a s s o c ia t e d  w ith  some c o n s t i t u t i o n a l  s e c r e to r y  d e f i c i e n c y  o f  an 
enzyme whose a c t io n  i s  n e c e s s a r y  fo r  the e la b o r a t io n  from pro­
t e i n  o f  the  s p e c i f i c  f a c t o r  needed fo r  normal b lood  form ation .
The importance o f  C a s t l e ' s  work and i t s  e x a c t  s i g n i f i c a n c e  w i l l  
be d is c u s s e d  fu r th e r  w ith  r e fe r e n c e  to  the  nature o f  the a n t i -  
anaemic p r in c ip le .
H ypotheses regard in g  the A e t io lo g y  o f  P e r n ic io u s  Anaemia.
For the p a s t  f o r t y  y e a rs  two h y p oth eses  have been h e ld  
regard ing  the a e t io lo g y  o f  p e r n ic io u s  anaemia. The haem opoietio  
system  i s  the  one p r i n c i p a l l y  a f f e c t e d  in  p e r n ic io u s  anaemia, 
but i t  i s  to  be remembered th a t  th e  fre q u en t  involvem ent o f  the  
g a s t r o - i n t e s t i n a l  and nervous system s and the  phases o f  r em iss io n
- l u -
and r e la p s e ,  th a t  any theory  propounded must in c lu d e  th e se  
changes.
1 • Bone Marrow Theory.
Pepper and Oohnheim, and l a t e r  E h r lic h ,  s a t i s f i e d  them­
s e l v e s  th a t  the  hone marrow was the  primary p a th o lo g ic a l  s i t e  
o f  the  d i s e a s e  which had r e v e r te d  to  an embryonic typ e , thus  
producing abnormal c e l l s .  They d id  not b e l ie v e  h aem olysis  a s  ^  
o f  g r e a t  importance s in c e  the  c e e l s  o f  the r e t i c u lo - e n d o t h e l i a l  
system , a c t in g  a s  ph agocytes , caused t h i s  e f f e c t  on the abnormal 
c ir c u la t i n g  c e l l s .  They did not s a t i s f a c t o r i l y  ex p la in  why 
th ere  occurred a m e g a lo b la s t ic  d egen era tion  o f  the  bone marrow.
Some b e l ie v e d  i t  to  be a developm ental error  w h ile  o th ers  
e x p la in ed  the bone marrow changes t o  be the  r e s u l t  o f  a to x in .
This to x in  was unknown and h y p o th e t ic a l  and not proved.
Oohmheim demonstrated the f a c t  which l i e s  a t  the  proper  
understand ing  o f  the d i s e a s e ,  t h a t  the more a c t iv e  the bone 
marrow in  r e s p e c t  o f  i t s  blood-making fu n c t io n ,  the worse i s  
the anaemia. An a c t iv e  bone marrow in  other  anaemias i s  
a s s o c ia te d  w ith  improvement in  the anaemia. Marked a c t i v i t y  
o f  the bone marrow in  p e r n ic io u s  anaemia i s  accompanied w ith  
r e la p s e  and in c re a se d  anaemia. The bone marrow during the  
l a s t  and f a t a l  r e la p se  i s  seen  a t  the h e ig h t  o f  i t s  b lood  forming  
a c t i v i t y .  This behaviour o f  the bone marrow i s  h ig h ly  d i s t i n c t -  *.
i
iv e  o f  p e r n ic io u s  anaemia. There are two p o s s ib l e  eaqplanations 
to  account tor  the anaemia w ith  an a c t iv e  bone marrow:-
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f a )  The red c e l l s  formed i n  the hone marrow are  
d estroyed  on l i b e r a t i o n  to  the blood stream, or
( d ) These c e l l s  are never l ib e r a t e d .
The anaemia accord in g  to  the  ev idence  i s  app arently  
m aintained in  both  th ese  ways. A powerful haem olytic  element 
has been lon g  l ib e r a t e d  in  p e r n ic io u s  anaemia and there  has 
been a tendency  to  regard haem olysis  a s  the  s o le  cause. i t  
i s  now h e ld  t h a t  the h aem o lys is  i s  l a r g e l y  r e sp o n s ib le  fo r  the  
anaemia.
Hunt e r 1s fh e ory•
H u n ter 's  v iew s  rep re sen t  the E n g lish  School and they he ld  
tn a t  the  primary s i t e  or th e  d is e a s e  to  be in  tne g a s tr o ­
i n t e s t i n a l  t r a c t .  A haem olytic  to x in  was thought to  be 
absorbed from t h i s  t r a c t  and caused g r ea t  blood d e s tr u c t io n  in  
the p o r ta l  c i r c u l a t i o n .  The bone-marrow changes were 
thought to  be o f  a secondary compensatory natu re . Hunter d id  
not d e f in e  the  nature  and o r ig in  o f  the  haem olytic  agen t. He 
dem onstrated by g ra v im etr ic  a n a ly s i s  th a t  the l i v e r  in  p e r n ic io u s  
anaemia c o n ta in s  more iron  than the l i v e r  in  other anaemias.
Tne C on tin en ta l School, as  rep resen ted  by Cohnheim and 
E h rlich  pa id  l i t t l e  a t t e n t io n  to  s i d e r o s i s  and thought i t  due 
to  iro n  m ed ica tio n . In  the same way as  E h rlich  h e ld  up the  
m egalob last  as a s p e c i f i c  f in d in g ,  so did Hunter hold  up 
h ep a tic  s i d e r o s i s .  Hunter concluded from h i s  r e s u l t s  th a t the
d e p o s it  o f  ir o n ,  bear in g  jbigment in  the l i v e r ,  was the r e s u l t  
<
of abnormal b lood  d e s t r u c t io n  in  the  p o r ta l  c ir c u la t io n .
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I t  i s  o f  i n t e r e s t  th a t  McMaster, Rous and lar im ore  (1922)  
concluded from t h e ir  experim ental work th a t  l i v e r  s id e r o s i s  
does not in d ic a t e  any s p e c i f i c  b o d i ly  s i t e  fo r  blood d e s tr u c t ­
ion .
Hunter b e l ie v e d  th a t  a to x in  produced from w ith in  the  
lumen o f  the  g a s t r o - i n t e s t i n a l  t r a c t ,  was be ing  absorbed in to  
the p o r ta l  b lood and th e re  caused an in te n s e  d e s tr u c t io n  o f  
blood c o r p u s c le s ,  the freed  pigment from which was d ep osited  
in  the l i v e r .  Hunter* s h y p o th e s is  i s  im portant from the  
p o in t  o f v iew  th a t  i t  was the  f i r s t  to  e x p la in  the anaemia by 
e x te n s iv e  b lood  d e s t r u c t io n .  H unter's  theory  i s  not accepted  
b e c a u se ; -
( a )  There i s  no ev id en ce  o f  in tr a v a sc u la r  haem olysis  
in  p e r n ic io u s  anaemia.
( d ) Ho s p e c i f i c  h aem oly tic  agent has been found.
(e) The r e c e n t  work o f  McMaster, Rous and Larimore, 
(1922) i n d ic a t e s  th a t  th e r e  i s  an in crea sed  iro n  co n ten t  in  the  
l i v e r ,  k id n eys  and s p le e n  in  o ther  b lood  c o n d it io n s ,  and th at  
the s i t e  o f  h a em olys is  may be e lsew here than the  l i v e r ,  a lso  
th a t  the h a e m o ly s is  may be th e  r e s u l t  o f in tr a v a sc u la r  or
i n t r a - c e l l u l a r  b lood d e s t r u c t io n .
(a.) i t  i s  known th a t  h aem oly tic  e x tr a c t s  can be obtained  
from the dead body o f  the B. t a t u s .  Supporters o f  the  theory  
o f  p o r ta l  h a e m o ly s is  have noted the  a s s o c ia t io n  o f  t h i s  
helem inth  w ith  p e r n ic io u s  anaemia and concluded th a t  there  
must be a haem olysin  in  p e r n ic io u s  anaemia. Though a haemoly-
t i c  su b stan ce  may be e x tr a c te d  from the p a r a s i t e ,  there i s  no 
proof t h a t  i t  i s  absorbed. Further, i t  i s  known th a t  only a 
sm all p ercen ta g e  o f  peop le  who harbour the p a r a s i t e  develop a 
m e g a lo b la s t ic  anaemia.
(e )  R ic h ter ,  Warthen and Isaac (1928) in d iv id u a l ly  
tr e a te d  w ith  l i v e r  e x tr a c t  se v e r a l  c a se s  o f  p e r n ic io u s  anaemia 
r e s u l t in g  from B. i a t u s ,  w ith  very  s a t i s f a c t o r y  r e s u l t s .
The a n th e lm in t ic s  were not g iv en  t i l l  the anaemia was in  a 
mariced s t a t e  o f  r em iss io n , l i v e r  or i t s  e x tr a c t  not having  
any a n t ih a em o ly t ic  or a n t ip a r a s i t i c  a c t io n  i s  fu r th er  proof  
th a t  the  anaemia cou ld  not be from any haemolysin from the  
p a r a s i t e .
( f )  When h aem oly tic  a g en ts  such as haem olytic  sera ,
B. W elch ii  to x in ,  e t c .  are in j e c t e d  in to  anim als, an anaemia 
resem bling  p e r n ic io u s  anaemia i s  formed. fhe other p o in ts  
found in  p e r n ic io u s  anaemia are not found such as degeneration  
o f  the c e n tr a l  nervous system , leu co p en ia , and the phases of  
r em iss io n  and r e la p s e .  A m acrocytic , haem olytic  anaemia i s  
r e a l l y  formed as a r e s u l t  of th e se  experiments#
(_ ) A l l  agreed to  th e  p resen ce  o f  marked p h a g o cy to s is  o f  
red b lood  c e l l s  in  p e r n ic io u s  anaemia by the c e l l s  in  the r e -  
t i c u l o - e n d o t h e l i a l  system and the  d is tu rb ed  s t a t e  of the  b i l e -  
pigment m etabolism .
Peabody and Brown made a comparative study of the ver teb ra l
bone marrow in  p e r n ic io u s  anaemia and in  other d is e a s e s  as 
w e l l  as in  normal peop le  k i l l e d  as a r e s u l t  o f  a c c id e n t ,  w ith
s p e c ia l  r e fe r e n c e  to  the p h a g o c y to s is  o f  the red blood cor­
p u s c le s  by the r e t i c u lo - e n d o t h e l i a l  c e l l s .  They found th a t
\  i
in  p e r n ic io u s  anaemia the  bone-marrow was h ig h ly  phagocytic  
as to  su g g es t  t h i s  p r o c e ss  o f blood d e s tr u c t io n  to  be a fa c to r  j
in  the  p ro d u ction  o f  h yp erb il iru b in aem ia . In the d isea se  
known as f a m i l i a l  a c h o lu r ic  jaundice, where there  i s  marked 
bone marrow a c t i v i t y ,  r e t i c u lo c y t e s ,  p o s s ib ly  up to  25% of the !
t o t a l  red c e l l s ,  may be p resen t  i n  the p er ip h era l c i r c u la t io n  |
for  long p e r io d s  w ithout in c r e a s in g  the t o t a l  blood count. j
These r e t i c u l o c y t e s  are s l i g h t l y  immature red c e l l s  and normally! 
c o n s t i t u t e  1% of the c i r c u la t i n g  c e l l s .  I f  the red c e l l
count remains s t a t io n a r y  and the  r e t i c u lo c y t e s  have t h i s  h igh  i
i
p ercen ta ge , i t  i s  obvious th a t  the  proportion  o f  red c e l l s  re ­
p resen ted  by the  r e t i c u l o c y t e s  must be d a i l y  d estro yed . j
N e v e r th e le s s ,  the degree o f  s i d e r o s i s  in  f a m i l ia l  a ch o lu r ic  
jaundice i s  very  sm all i n  comparison to  p e r n ic io u s  anaemia.
The reason  i s  t h a t  as soon as th e  iro n  i s  s to red  in  the l i v e r  
i t  i s  withdrawn fo r  use  in  the h y p e r b la s t ic  bone marrow.
(h) The in c re a se d  s t e r c o b i l i n  co n ten t  o f  the fa e c e s  in  
c a s e s  o f  p e r n ic io u s  anaemia i s  g e n e r a l ly  h e ld  to be d e f i n i t e  
ev id en ce  o f  the im portance o f  haem olysis  in  p e r n ic io u s  anaemia. 
The c o n c lu s io n s  o f  Whipple (1922) are d i f f e r e n t  from t h i s  
e v id en ce . The^ir theory  i s  th a t  i n p e r n i c i o u s  anaemia there  j
i s  a d e f i c i e n t  or abnormal blood p rod u ction  and not in creased  
blood d e s t r u c t io n .  Whipple*s con cep tion  o f  p e r n ic io u s  anaemia
i s  th a t  th e r e  i s  a s c a r c i t y  o f  stroma b u ild in g  m a ter ia l  or a
d is e a s e  o f  the stroma—forming c e l l s  o f  the marrow which l i m i t s
the output o f  red c e l l  framework. There i s  a l s o ,  according  
to  Whipple, an e x c e s s  o f  pigment m ater ia l  as proven by the  
h igh  co lo u r  ind ex . He adds th a t  when a h igh  co lou r  index  
i s  met some d e f i c i e n c y  in  stroma c o n s tr u c t io n  should be su s­
p ec ted . W hipple's  o b se r v a t io n s  stren gthen  the view  now 
commonly h e ld  th a t  i n  p e r n ic io u s  anaemia there  i s  abnormal and 
d e f i c i e n t  b lood  form ation and th a t  haem olysis  i s  o f  secondary  
im portance.
In c o n c lu s io n  the  h y p o th e s is  th a t  p e r n ic io u s  anaemia i s  
a r e s u l t  o f  p o r ta l  haem olysis  cannot be accepted from the  
above ev id en ce ,  and th a t  m eg a lo b la s t ic  d egen eration  o f  the  
bone marrow i s  the c h i e f  cause and precedes the haem olysis .  
Haemolytic Theory o f  P e r n ic io u s  Anaemia.
U n t i l  r e c e n t ly  the con cep tio n  was h e ld  th a t  p ern ic io u s  
anaemia was caused by a b lo o d -d e s tro y in g  agent absorbed from 
the g a s t r o - i n t e s t i n a l  t r a c t .  The c h i e f  reason for hypothe­
s i z in g  a t o x in  was th a t  in  B othrioceph alu s  Anaemia the cause  
was supposed to  be the a u t o l y t i c  products o f  the  worm being  
absorbed by th e  i n t e s t i n e .  The f a c t  th a t  no true haem olytic  
products have been found absorbable  from the i n t e s t i n e  does ' 
not prove l o g i c a l  rea so n in g . The "Haemolytic Theory" was 
conceived  and the to x in ,  however produced, acted  on the  
e r y th r o c y te s  which were then  removed from the c ir c u la t io n  by 
the r e t i c u l o - e n d o t h e l i a l  system . NO d e f i n i t e  proof o f a 
to x in  e x i s t s  and th ere  i s  no h aem olysis  o f  a p a t i e n t ' s  serum in  
v i t r o .  i t  was however supposed th a t  the  to x in  was immediately  
absorbed to  th e  e r y th r o c y te s  which were then removed by the 
r e t i c u l o - e n d o t h e l i a l  c e l l s .
Any to x in  t o  be co n sid ered  must produce:-
( ) M e g a lo b la s t ic  marrow r e a c t io n .
(o)  T ypical b lood p ic tu r e .
(c)  D eg en era tio n  o f  the nervous system without  
in c r e a se d  n e u r o g l ia l  t i s s u e .
( a )  Phenomena o f  r e m iss io n s  and r e la p s e .
Should a to x in  be h y p o th es ized , then because o f  the  
c o n sta n t  c l i n i c a l  and p a th o lo g ic a l  p ic tu r e  in  p e r n ic io u s  
anaemia, th e re  should be a uniform  to x in  -  Subacute degenera­
t io n  of the cord temporary w ithou t anaemia su g g es ts  p l u r a l i t y  
o f  t o x in s .  The d i f f e r e n c e  between "haemolytic" and "neuro­
to x ic"  c a s e s  might then be accounted for  by d i f fe r e n c e  in  the 
stren g th  o f  the  t o x in .  To cause rem iss ion s  the  tox in  would
have to  p o s s e s s  immunological p r o p e r t ie s  or produced by a
A—
f lu c tu a n t  mechanism. No such to x in  has been shown to  be 
s p e c i f i c a l l y  a c t i v e  w ith in  the body.
(a ) G a s t r o - i n t e s t i n a l  Toxaemia.
H u n ter 's  work on p e r n ic io u s  anaemia did not prove that  
alim en tary  toxaem ia was the  cau se , y e t  he s tr o n g ly  supported 
t h i s  ca u se . He n o t ic e d  the symptoms a s s o c ia te d  with the  
alim en tary  canal and having demonstrated th a t  there  was a 
h ig h er  p ercen ta g e  o f  iro n  pigment in  the l i v e r  than in  other  
anaemias he assumed th a t  h a em olys is  took p la c e  in  the p o r ta l  
system. I n t e s t i n a l  " a u to - in to x ic a t io n "  being accepted by 
many as the cause o f  many d is e a se d  c o n d it io n s  in c lu d in g  
p e r n ic io u s  anaemia a l s o  because  o f  the g a s t r o - i n t e s t i n a l  
symptoms.
A lvarez  d id  a g r ea t  amount o f  work in  support o f  i n t e s t i n a l  ! 
i n t o x i c a t i o n .  The f a c t  th a t  th e re  are many p o ison s  w ith in  the  
lumen o f  the  bowel and l i t t l e  knowledge as to  t h e i r  in d iv id u a l  
a b s o r b a b i l i t y  by th e  mucosa i s  a g r e a t  o b je c t io n  to  t h i s  theory.
The t o x in  su sp ec ted  would have to  be demonstrated to  get  in  the '
i
c ir c u la t io n  in  a harmful c o n d it io n  or th a t  th ere  was increased
a b sorp tion  by the  mucosa in  p e r n ic io u s  anaemia. j
i
X o e ss le r  as the  r e s u l t  o f  h i s  experim ents, c la im s th a t  j
i
th ere  i s  in  p e r n ic io u s  anaemia an in creased  absorption,' but i t  |
has not been confirm ed. I
Iwao r ep o rted  t h a t  tyram ine, formed from ty r o s in e  by B. j
C o li ,  when in j e c t e d  in to  the gu in ea  p ig  cau ses  a " p ern ic iou s” j
type o f  anaemia. The B. G oli i s  norm ally p resen t in  the bowel, j'
i
i t  appeared t h a t  t h i s  work would support the theory  o f  i n t e s t i n a l  I 
i n t o x i c a t i o n .  K o e ss le r  and H arris  f a i l e d  to  Confirm t h i s  
r e s u l t .
Abnormal s t a t e s  o f  the g a s t r o - i n t e s t i n a l  t r a c t  have been  
su sp ec ted , e s p e c i a l l y  chron ic  i n t e s t i n a l  s t e n o s i s . .  Seyderhelm :
produced a "m acrocytic " anaemia in  dogs by s te n o s in g  the small 
i n t e s t i n e  near th e  i l e o - c a e c a l  v a lv e .  He n oticed  the encroach­
ment o f  c o lo n ic  f l o r a  on th e  ileum  in  th e se  dogs and in  p e r n ic io u s  
anaemia. The muscos o f  the t r a c t  has a l s o  been under su sp ic io n . | 
C ornell w h ile  experim enting  w ith  B* Welchii^>n dogs by 
attem pting  to  im plant the organism in  the  bowel, caused a 
temporary anaemia w ith  t y p ic a l  a n i s o c y t o s i s  and a ls o  d iarrhoea.
| No t o x in s  have been proved to cause the t y p ic a l
| changes as  in  p e r n ic io u s  anaemia.
I
! ^  Ihe I n t e s t i n a l  f f lora .
I
N early  every  organism th a t  in h a b it s  th e  lumen o f  
the i n t e s t i n e  canal has been su sp ec ted  of cau sin g  the 
d i s e a s e .  The B. W elch ii ,  B. Goli and the  S trep to -|
| c o c c i  have each in  turn been c r e d ite d  as the s p e c i f i c
| a g e n t .  No organism has been found s p e c i f i c .I
! (  ^ fhe B. W elchii ih e o ry .
This anaerobic  organism Saras f i r s t  i d e n t i f i e d  by 
W elch ii  to produce gas in  the t i s s u e s  during p o s t -
;mortem exam ination . Hertz in  1906 su ggested  a
I p o s s i b l e  co n n e c tio n  between t h i s  organism and pernicicfus  
anaemia. He showed th a t  the numbers o f  B. W elchii  
in  the  f a e c e s  o f  p a t i e n t s  w ith  p e r n ic io u s  anaemia 
were g r e a t l y  in c re a se d  as compared w ith  the normal 
and other  d is e a s e d  c o n d it io n s*
Kahn and Torrey, Moench, Nye and o th ers  confimmed 
t h i s  r e s u l t .  The s t r a i n s  of B. W elchii were not  
any d i f f e r e n t  then in  h e a lth y  peop le  q u a l i t a t i v e l y
and a lon g  w ith  B. C o li  and S tr e p to c o c c i  are g r e a t ly  
in c r e a se d  in  numbers. The demonstrated th a t  B. 
W elch ii  i s  found a t  h ig h er  l e v e l s  in  the sm all i n t e s ­
t in e  n orm ally  b a c t e r ia  f r e e ,  and th a t  experim ental  
e v id en ce  proves  i t  t o  be haem olytic  and t o  form an 
e x o to x in .  to prove t h a t  an organism i s  the ca u sa l  
agent in  a d i s e a s e ,  i t  must be p r e se n t  in  every  
c ase  and have some s p e c i f i c  a c t io n  or in  every
V
case  be p r e se n t  in  e x c e s s iv e  numbers or in  abnormal s i t u a t i o n s .  
The f a c t  t h a t  in  a sm all p ercen tag e  of c a s e s  the  B. Welchu occurs  
n u m er ica lly  a s  in  normal p eo p le  i s  a g a in s t  t h i s  organism being  
the ca u sa l  a g en t .  Experim ental evidence on anim als by paren­
t e r a l  and e n t e r a l  methods produce a  marked anaemia which i s  
secondary in  ty p e ,  but sometimes resem bles p e r n ic io u s  anaemia, 
and th e  o th er  f e a t u r e s  o f  p e r n ic io u s  anaemia, v i z .  the ch a ra ct­
e r i s t i c  d e g e n e ra t io n  o f  th e  c e n tr a l  nervous system , the  a c h lo r -  
h yd ria , the  phenomena o f  r e m iss io n  and r e la p s e  are ab sen t. j
A ch lorhydria  i s  a c o n s ta n t  fe a tu r e  in  p e r n ic io u s  anaemia and i t  j 
i s  p o s t u la t e d  by Nye and o th e r s  th a t  the a lk a l in e  co n d it io n  o f  I
the proxim al ileum  ca u se s  t h i s  p a r t  o f  the  i n t e s t i n e  to  be j
|
c o lo n ic  in  organism s. The absence o f  ac id  a llow s pathogenic  j
i
organisms from the mouth, n o se ,  th r o a t ,  and sm all i n t e s t i n e  to  
m u lt ip ly  in  the  stomach. As the  in c r e a se  in  organisms i s  
secondary to  the a c h lo rh y d r ia  i t  cannot be claimed to be an 
e t i o l o g i c a l  f a c t o r .  The t  oxin  has never  been shown capable  o f  
a b sorp tio n  from the i n t e s t i n e  and n e i th e r  the to x in  nor the  
serum be found a g g lu t in a t iv e  nor found^ i t ^ capable  o f  complement 
f i x a t i o n .  ^^The W elchii A n t ito x in  has been r ep e a te d ly  adm inistered  
to  p a t i e n t s  w ith o u t  v i s i b l e  b e n e f i t .
E liott h as  dem onstrated th a t  a f t e r  a rem iss io n  has been 
s u c c e s s f u l l y  brought about by th e  u se  o f  l i v e r ,  there  i s  no 
appreciable- a l t e r a t i o n  in  the  f l o r a  and fauna o f  the lower  
bowel. T h is , in  my o p in io n , i s  the s t r o n g e s t  evidence  th at
i
the b a c t e r ia  and f l o r a  o f  the bowel have no ca u sa l r e la t io n s h ip  
of p e r n ic io u s  anaemia.
There has been done a g r e a t  d ea l  o f  work in  America 
i n v e s t i g a t in g  the Welchii. b a c i l l u s ,  and the c h i e f  r e s u l t  found
|
was th a t  in  r a b b i t s ,  monkeys and p ig eo n s ,  a profound anaemia ~“T  
resem bling  th e  p e r n ic io u s  typ e . I t  has not been proved th a t  
t h i s  anaemia b ea rs  any r e la t io n s h ip  to  man. In France t h i s  
th eo ry  s t i l l  e x e r t s  a l i t t l e  in f lu e n c e  in  trea tm en t. This ;
i s  due to  th e  work o f  Weinberg, who r e c e n t ly  demonstrated th at  
l i v e r  e x t r a c t  has a n e u t r a l iz in g  e f f e c t  upon Welchn to x in  in  
v i t r o  and a ls o  th a t  l i v e r  e x tr a c t  g iven  per rectum i s  e f f i c i e n t  
in  producing a r e m iss io n  in  p e r n ic io u s  anaemia. Because o f  j
i
th ese  f a c t s  th ey  c la im  th a t  p e r n ic io u s  anaemia i s  due to  the |
to x in s  from B. Welchii. In my op in ion , W einberg's work shows j
th a t  l i v e r  e x t r a c t  n e u t r a l i z e s  Welchu to x in  and th a t  l i v e r  can |
i
i
be s u c c e s s f u l l y  ad m in is tered  by the  bowel. j
!
( i i )  The S tr ep to co c cu s  Theory. !|
W illiam  Hunter as  the  r e s u l t  o f  h i s  work on the a n a ly s is  j
!
o f  iro n  in  th e  l i v e r  concluded th a t  the s i d e r o s i s  was the  
r e s u l t  o f  b lood d e s t r u c t io n  i n  the  p o r t a l  c i r c u la t io n .  He 
a t t r ib u t e d  the  h a em o ly tic  agent to  a s tr ep to co c cu s  which he 
d isc o v e r e d  in  th e  g l o s s i t i c  l e s i o n s  in  p e r n ic io u s  anaemia.
Hunter c la im ed to  have i s o l a t e d  t h i s  organism in  a v ir u le n t  I
s t a t e  i n  pure c u l t u r e .  He a t t r ib u t e d  t h i s  organism as the 
cause o f  s e p t i c  c o n d i t io n s  seen  to  accompany or precede the  
anaemia. He d id  n o t ,  a s  some b e l ie v e ,  c la im  th a t  t h i s  was the
j
cause o f  th e  anaemia. H aem olytic s t r e p t o c o c c i  have been found j
in  th e  g a l l  b lad der  i n  c a s e s  o f  c h o l e c y s t i t i s  a s s o c ia te d  w ith
i
p e r n ic io u s  anaemia. The search  f o r  a haem olytic  agent has been
con tin u ou s  s in c e  H un ter 's  t r e a t i s e  appeared. In 1927 Knott ;
j
d ec lared  th a t  s p e c i f i c  s t r a i n s  of haem oly tic  organisms were j
i
o f  g r e a t  a e t i o l o ^ i c a l  im portance. He found as did Hunter, 
la r g e  numbers o f  l i v i n g  s tr e p to c o c c u s  longus in  the stomach I
c o n te n ts  o f  p a t i e n t s ,  and a l s o  in c re a se d  in  the s a l i v a .  j
Moench, Kahn and Torrey and o th e rs  have shown however th a t  
h aem o ly tic  s t r e p t o c o c c i  are r a r e ly  found in  the fa e c e s .  Hurst j 
i s  the  l e a d in g  exponent o f  the  s tr e p to c o c c u s  th eory  as the  
cause of the d i s e a s e .  He f i r s t  demonstrated th a t  a c h lo r -  !
hyd ria  was c o n s ta n t  i n  subacute combined d egen eration  as in  J
p e r n ic io u s  anaemia. Hurst made c u l tu r e s  o f th e  duodenal J
j
c o n te n ts  i n  h i s  c a se s  and found the s t r e p t .  longus c o n sta n t ly .
He v iew ed t h i s  organism , decomposed the  u n a ltered  p ro te in  
which formed h a em o ly t ic  and f leu to to x ic  b o d ie s  which when 
absorbed caused th e  d i s e a s e .  Because t h i s  organism has not 
been found ca p a b le  o f  forming th e se  b o d ies  nor capable o f  being  
absorbed by th e  i n t e s t i n e ,  t h i s  th eory  cannot h o ld . Experi- j
j
m en ta lly  the S tr e p t .  lon gu s has been found capable  of producing . 
a p e r n ic io u s  type o f  anaemia, but t h i s  i s  n e i th e r  constan t nor
I
form the o th er  symptoms o f  p e r n ic io u s  anaemia.
i
(iii) ffhe B. Q oli flheory. j
Adami i n  1900 su ggested  th a t  th ere  was in  p e r n ic io u s  
anaemia a s u b in f e c t io n  by haem olytic  co lo n  b a c i l l i  from the
i n t e s t i n e .  I t  was supposed th a t  th ese  s t r a in s  o f  B. C oli j
|
invaded th e  bowel w a l l ,  and l ib e r a t e d  haem olytic  and n eu rotox ic  j
en d o to x in s . Moench, Kahn and Torrey noted h igh  counts o f  j
!
BI C oli in  th e  s t o o l s  o f p e r n ic io u s  anaemia p a t i e n t s ,  and so
did Seyderhelm , Faber and Grassmann. Lowenberg found that a 
c u ltu r e  o f  the duodenal c o n te n ts  showed B. G oli p resen t  in  85$ 
c a se s  and on ly  35$ in  uncom plicated  ach lo rh y d r ia . N yfe ld t j 
e x p e r im e n ta lly  produced i n  r a b b it s  an anaemia and h i s t o l o g i c a l  
l e s i o n s  resem bling  p e r n ic io u s  anaemia in  seven out o f  s ix te e n  
c a s e s ,  w h ile  th e  rem aining n ine developed a sim ple anaemia as  
a r e s u l t  o f  B. G oli i n j e c t i o n s .  For reason s expla ined  w ith  
B. Welcbji and S tr e p to c o c c i  the co lifo rm  organism can be
d ism issed  as an a e t i o l o g i c a l  a g e n t . '
j
( b ) Recent Views as  to  the  Nature o f  the D is e a s e . j
j
Cohnheira's and H unter 's  t h e o r ie s  o f  p e r n ic io u s  anaemia j
l
he ld  up to  about four y e a r ' s  ago, when as a r e s u l t  o f  the  
s u c c e s s f u l  trea tm en t o f  th e  anaemia by l i v e r  or i t s  e x tr a c t ,  
i t  took a s u b s id ia r y  p la c e .  In f lu en ced  c h i e f l y  by the r e s u l t s  
of experim en ts  on dogs by Whipple and R. Robbins, (1920), who 
found t h a t  c e r t a i n  g la n d u la r  organs such as l i v e r  and kidneys  
had a remarkable r e g e n e r a t iv e  e f f e c t  on red blood co rp u sc les i
and haem oglobin , Minot and Murphy i n  1923 decided to  apply  
t h i s  knowledge on p a t i e n t s  w ith  anaemia. I t  should be j
p o in ted  out th a t  the  an im als  experimented upon were s u f fe r in g  j
from a se v e r e  haemorrhagdc anaemia. Minot and Murphy gave j
a w e l l  b a lan ced  d i e t  r ic h  i n  l i v e r  to  p a t i e n t s  w ith  p e r n ic io u s  I
anaemia, 35iey found t h a t  w ith in  a week an improvement o f  the  
blood  p ic t u r e  and which con tin u ed , i f  the treatm ent was p er ­
s i s t e d  i n ,  so  th a t  the p a t i e n t  was ab le  to l e a v e  h o s p i ta l  in  
good h e a l t h  i n  a m atter o f  weeks. S im ila r  r e s u l t s  were
obta ined  on fe e d in g  w ith  k id neys and c e r ta in  other s tr u c tu r e s .  
Peabody (1927) as  a r e s u l t  of t i b i a l  punctures in  l i v i n g  
p a t i e n t s  found during the  p er io d  o f  r e la p se  the  bone marrow to  
be crowded w ith  ra eg a lo b la sts ,  w h ile  during the period  o f  
r em iss io n  fo l lo w in g  l i v e r  therap y , th ere  was a return to  
normal o f  th e  h i s t o l o g i c a l  appearance. ahe rem iss io n  was 
ushered in  by th e  appearance o f  a la r g e  number of immature 
red b lood  c o r p u s c le s  known as r e t i c u lo c y t e s .  Reabody's 
o b se r v a t io n s  on the  a l t e r a t i o n s  i n  the  marrow c o r r e la t e s  the  
appearance of the b lo od  during  rem iss ion  and r e la p s e .  As a 
r e s u l t  o f  t h i s  work, the mammalian l i v e r  c o n ta in s  an unknown 
substance  n e c e ss a r y  fo r  normal form ation  and m aturation of  
blood and th a t  i t s  absence or d im inution le a d s  to  the abnormal 
form ation  o f  c e l l s  found in  p e r n ic io u s  anaemia.
C erta in  resem blan ces between p e r n ic io u s  anaemia w ith  
spwue, p e l la g r a ,  and b e r i - b e r i  su ggest  th a t  p e r n ic io u s  anaemia 
may be A d e f i c i e n c y  d i s e a s e .  Minot and Marphy found in  t h e ir  
s e r i e s  o f c a s e s  th a t  many o f  t h e i r  p a t i e n t s  had been tak ing  
abnormal d i e t s ,  w ith  n o ta b le  d e f i c i e n c y ,  in  many c a s e s ,  o f  red 
meats and an e x c e s s  o f  f a t s .  f h i s  l a t t e r  f a c t  d id  not appear 
in  the h i s t o r y  o f  my s e r i e s  o f  c a s e s  nor in  the  l i t e r a t u r e  in  
t h i s  co u n try .
McCollum su g g es ted  th a t  the  b e n e f i c i a l  e f f e c t s  o f l i v e r  
therapy in  p e r n ic io u s  anaemia depended on Vitamin Ei which 
l i v e r  i s  known to  c o n ta in .  Cohn and West independently  
produced by a method o f  chem ical f r a c t io n in g  a l i v e r  e x tr a c t ,  
which i s  b e l ie v e d  to  be a p o ly p e p t id e  on a n itrog en o u s  b ase ,
and c e r t a i n ly  does not co n ta in  vixamin E.
There i s  the v iew  th a t  p e r n ic io u s  anaemia i s  due t o  a 
| f a i l u r e  o f  manufacture o f  an in te r n a l  s e c r e t io n  in  the l i v e r
! and thus resem b les  myxoedema or d ia b e te s  m e l l i t u s .  In t h i s
case  th e  s p e c i f i c  f a c t o r  would be known as a blood hormone,
! There are p o in t s  o f  resem blance between the a c t io n  o f  the
e f f e c t i v e  l i v e r  p r i n c ip l e  in  p e r n ic io u s  anaemia and th a t  of 
i n s u l i n  i n  d ia b e te s  m e l l i t u s .
The f a c t  th a t  the  e f f e c t i v e  p r in c ip le  i s  found in  the  
kid ney  as  w e l l  as in  the l i v e r  could  not e a s i l y  be e x p la in ed .
j
I t  i s  known th a t  the l i v e r  has many fu n c t io n s  and c o n ta in s  the j
j
p r i n c ip l e  e f f e c t i v e  in  c a u s in g  new form ation  o f  red c e l l s  and
!
th a t  the  k id ney  an e n t i r e ly  u n r e la te d  organ should co n ta in  t h i s  |
I !
ant&anaemic p r in c ip le  seems in e x p l i c a b le .  j
R e c e n t  work throws some l i g h t  on t h i s  problem and on the  !
:  ;
nature o f  t h i s  p r i n c ip l e .  I t  i s  now assumed by many th a t  j
■ j
a c h lo rh y d r ia  i s  a t  the  roo t  o f  p e r n ic io u s  anaemia. The I
co n sta n cy  o f  a c h lo rh y d r ia  in  p e r n ic io u s  anaemia might have 
been regarded a s  e i t h e r  in  th e  nature o f  cause or e f f e c t ,  but 
fo r  the  f a c t  t h a t  record s  e x i s t  o f  many c a s e s  where the a c h lo r -  ; 
h yd ria  was p r e se n t  fo r  y ea rs  b e fo r e  the  anaemia began. A lso
th ere  have been c a s e s  o f  gastrectom y as  a r e s u l t  of which the
i i
| h y d r o c h lo r ic  s e c r e t in g  p o r t io n  was removed. An anaemia of  
| the p e r n ic io u s  type fo l lo w e d .  Prom t h i s  one may conclude j
t h a t  th e  a ch lo rh y d r ia  i s  an a e t i o l o g i c a l  agent in  p e r n ic io u s  j
anaemia.
Formerly many h e ld  the v iew  t h a t  a ch lo rh y d r ia  a llow ed  the  
developm ent of abnormal fauna and f l o r a  i n  th e  bowel which 
caused an a lim en ta ry  toxaem ia. This h y p o th e t ic a l  toxaemia was 
h e ld  to  cause  the  abnormal anaemia, I t  was not u n t i l  l a t e l y  
th a t  another  a sp e c t  was co n sid ered , th a t  a ch lo rh y d r ia  caused  
a d is tu r b a n c e  o f  p r o te in  m etabolism  and th a t  t h i s  abnormal 
p r o t e in  m etabolism  was r e s p o n s ib le  fo r  the  blood c o n d it io n .  
Working on t h i s  b a s i s ,  W~B*' C a st le .ex p er im en ted  on b e e f  muscle  
which was su b je c te d  to  normal g a s t r i c  d i g e s t i o n .  I t  was found 
th a t  d ig e s t e d  b e d f  m uscle developed an antianaem ic p r in c ip le  
which was n o t  p r e v io u s ly  p r e s e n t .  The f a c t  th a t  l i v e r  and the  
p rod u cts  o f  b e e f  su b je c te d  to  g a s t r i c  d i g e s t i o n  are i d e n t i c a l  
in  the  natu re  o f  t h e i r  a c t io n s  p e r m its  one to  p o s t u la t e  th ere  
b e in g  i d e n t i c a l .  I t s  p r e sen ce  in  the  k id n ey s  i s  probably  due 
to  r e t e n t i o n  o f  the  p r i n c ip l e  i n  sm all q u a n t i t i e s .
C a s t le * s  work has not been e n t i r e l y  v e r i f i e d  but p r e se n t  
ev id en ce  appears favourab le  i n  t h i s  d i r e c t io n .  The h y p o th e s is  
i s  t h a t  h y d ro c h lo r ic  a c id  in  the  stomach produces in  th e  course  
o f  p r o t e in  d ig e s t io n  some su b stan ce  which i s  then  s to r ed  in  
the l i v e r  and r e g u la t e s  the  proper form ation  o f  b lo o d .  I t s  
absence c a u se s  the  absence o f  t h i s  su bstance  which does not  
perm it the red b lood  c e l l s  t o  mature. These immature red  
c e l l s  reach  the  p e r ip h e r a l  c i r c u l a t i o n  unchanged and then  
d estroy ed  by the r e t i c u l o - e n d o t h e l i a l  system . This h y p o th e s is  
p l a u s i b l y  e x p la in s  the f e a t u r e s  o f  p e r n ic io u s  anaemia char­
a c te r  o f  the bone marrow, th e  h a em o ly s is  and the  anaemia.
(o) E f f e c t  o f  l i v e r  Therapy i n  P ern ic io u s  Anaemia._ — . — - -  (
Minot and Murphy in  1926 r ep o rted  on a s e r i e s  o f  c a se s  of  
p e r n ic io u s  anaemia tr e a te d  by a " sp e c ia l  d i e t ” which was a w e l l  
b alan ced  d i e t  r ic h  in  l i v e r .  This d i e t  was 120-240 gm. o f  
cooked c a l f  or b e e f  l i v e r ;  120 gm. o f  red meat; about 300 gm. j 
o f  v e g e t a b le s ;  250-500 gm. o f  f r u i t ;  40 gm. o f  f a t ;  an egg,
I
240 gm. o f  m ilk , dry bread, p o ta to e s  and c e r e a l s ,  in  a l l  a d i e t  !
I
o f  2 ,000  -  3 ,0 0 0  c a l o r i e s  d a i l y .  They gave as the c h i e f  
reason  fo r  the c h o ice  o f  d i e t  the experim enta l work of Whipple 
and R ob sch e it-R ob b in s on the in f lu e n c e  o f  blood reg en era t io n . j
I
These workers found ample ev id en ce  of the importance of a f u l l  j
i
p r o t e in  d i e t  in  the r e g e n e r a t io n  o f  b lood in  the secondary j
anaemia produced by haemorrhage. They a l s o  c l e a r l y  demonstrated  
th a t  th e  a d d i t io n  o f  iro n  m a t e r ia l ly  a s s i s t s  b lood reg e n e ra t io n .  
Minot and Murphy fu r th e r  s t a t e d  th a t  in  t h e i r  p a t i e n t s  w ith  
p e r n ic io u s  anaemia they  ob ta in ed  the  h i s t o r y  o f  h a b i t u a l ly  j
e a t in g  e x c e s s  o f  f a t .  They rep orted  the r e s u l t s  o f  t h i s  d i e t  
in  45 c a s e s .  pour out o f  t h i s  s e r i e s  died because they  were so j
i l l  a s  not a b le  to  take l i v e r .  There were s e v e r a l  who were
|
unable  t o  take th e  f u l l  d i e t  a t  th e  beg in n in g  so  th a t  l i v e r  j
a lone was g iv e n .  A l l  the  p a t i e n t s  improved under treatm ent j
remarkably. They observed a marked in c r e a se  in  the number o f  j 
r e t i c u l a t e d  red  c e l l s  a f t e r  one week’ s treatm ent and noted th a t  ; 
the p e r ce n ta g e  o f  r e t i c u l o c y t e s  come to  normal by the end o f  the i
second week. F o llow in g  t h i s  i n i t i a l  p er io d  the  red c e l l  count 
and haem oglobin p ercen ta g e  g r a d u a lly  improved and from fo u r  to  ^ 
s i x  months treatm ent th ere  had in  most c a s e s  a normal b lood |
p i c t u r e .  ;
The r a te  o f  improvement was g r e a t e s t  in  those  
who had a low b lood  co u n t. There were three  
p a t i e n t s  in  the  s e r i e s  who re lap sed  because they  
; had n o t  taken t h e i r  d i e t  s a t i s f a c t o r i l y ,  who, on 
j r e tu r n in g  to  the  proper d i e t  improved. To remain 
| w e l l  the  p a t i e n t s  had to  keep up t h e i r  d i e t .
Minot and Murphy p o in ted  out th a t  in  p e r n ic io u s  
; anaemia th e r e  occurs a n atu ra l rem iss ion  accompanied 
by an in c r e a s e  o f  r e t i c u lo c y t e s  in  the b lood , and 
th a t  an a r t i f i c i a l  rem iss ion  can be produced regu­
l a r l y  in  a case  w ith in  one week of trea tm en t. 2hey 
a l s o  showed th a t  the r e m is s io n s  fo l lo w in g  l i v e r
i
■ therapy was g r e a te r  and more s u s ta i i  ’ than the
| o th e r s  who prepared a l i v e r  f r a c t io n  and produced 
| e x c e l l e n t  r e s u l t s  on p a t i e n t s .
In 1927 Minot and Murphy rep orted  on fu r th er  
c a s e s ,  b r in g in g  th e  t o t a l  number o f  c a se s  tr e a te d  
by them up to  105 . Three of the c a se s  had died  
b u t none were from f a i l u r e  o f  treatm ent. A 
v e ry  f u l l  comprehensive paper was g iven  by them in  
which was noted  the improvement in  the  anaemia, and 
th o se  symptoms a s s o c ia t e d  w ith  the g a s t r o - i n t e s t i n a l  
t r a c t  and some nervous symptoms.
n a tu r a l  one.
The n e x t  advance i n  treatm ent was by Colin and
Sin ce  th e se  c a s e s  have been rep orted  by Meulen-j
!
g ra ch t, D avidson, McCrie and G ulland;, E ast, j
Brewer, W ells  and F raser . The m a jo r ity  o f  th e ir
i
c a s e s  confirm  the  r e s u l t s  o f Minot and Murphy and j 
th o se  c a s e s  th a t  f a i l e d  can be ex p la in ed  by i n t e r -  ! 
cu rren t  d i s e a s e ,  a p l a s t i c  c o n d it io n  o f  the bone- j 
marrow ana inadequate dosage.
The M edical Research C ouncil p u b lish ed  a rep ort  
on 34 tfases t r e a te d  w ith  l i v e r  e x tr a c t  and a l l  but 
two were found to  r e s u l t  s a t i s f a c t o r i l y .  The |
a s t o n is h in g  r e s u l t s  a s  a r e s u l t  o f  l i v e r  therapy  
are so  c o n sta n t  th a t  a f a i lu r e  has to  be examined 
c a r e f u l l y  fo r  other c o n d i t io n s  s im u la t in g  p ern ic io u s  
anaemia. There have been c a s e s  rep orted  as p e r -
i n i c io u s  anaemia which f a i l e d  w ith  l i v e r  therapy  
th a t  l a t e r  were found to be m alignant c o n d it io n  o f  
the stomach. A lso  c a s e s  o f  a p la s t i c  anaemia may 
s im u la te  the p e r n ic io u s  typ e . The rem iss ion  as
iI
i shown by r e t i c u l o c y t e s  i n  the blood i s  so d e f i n i t eI
| and c o n s ta n t  th a t  l i v e r  therapy i s  s p e c i f i c  in  
p e r n ic io u s  anaemia and any c a se  which does not 
respond i s  a d ou b tfu l one. In no other c o n d it io n  
i s  the r e t i c u l o c y t e  response  to  l i v e r  so  h igh  as in  
p e r n ic io u s  anaemia.
P r o p h y la x is  o f  P e r n ic io u s  Anaemia.
I t  has been e s t a b l i s h e d  th a t  th e re  i s  a 
f a m i l i a l  in c id e n c e  and c o n s t i t u t i o n a l  tendency in
p e r n ic io u s  anaemia* Observers have noted th a t  j!|
c h i ld r e n  o f  p a r e n ts  w ith  p e r n ic io u s  anaemia have a j
j
r e l a t i v e  tendency to  a ch lo rh y d r ia  which i s  known to  I
j
precede  t h i s  anaemia* Those c h ild re n  who have i
j
norm ally  fu n c t io n in g  stomachs are not l i k e l y  to  j
I
dev e lop  p e r n ic io u s  anaemia. A chlorhydria  being a j
|
known a e t i o l o g i c a l  agent in  p e r n ic io u s  anaemia has |
been a d m in istered  by some w ith  a v iew  o f  p ro p h y lax is .  
Continued a d m in is tr a t io n  o f  h yd roch lor ic  a c id  by 
mouth has not le s se n e d  the a r r iv a l  o f  the anaemia 
nor even does i t  in f lu e n c e  th e  a c i d i t y  o f  the  
stomach as shown by t e s t  m eal. An i n t e r e s t i n g  
| p o in t  i s  th a t  even when l i v e r  therapy i s  g iv en  to  a 
I c a se  and the b lood  c o n d it io n  becomes normal, fr e e
i
| h y d ro c h lo r ic  a c id  does not return  in  the stomach.
j nor does the a d m in is tr a t io n  o f  f r e e  h y d ro ch lo r ic
|
j a c id  w ith  l i v e r  make any d i f f e r e n c e  to  g a s t r i c  
| a c i d i t y .  A l l  c a s e s  o f  a ch lorh yd r ia , where no
I
organ ic  d i s e a s e  has been found, should be kept under 
o b s e r v a t io n  and i f  m e g a lo b la s ts  appear in  the b lood ,  
t o  a d m in is ter  l i v e r  trea tm en t. Nervous s ig n s  such 
as p e r s i s t e n t  p a r a e s t h e s ia  may in d ic a t e  e a r ly  sub­
a c u te  combined s c l e r o s i s .  This c o n d it io n  o ften  
p reced es  p e r n ic io u s  anaemia and the two d is e a s e s ,  or 
p r o p e r ly  symptoms o f  the same d i s e a s e ,  are commonly 
a s s o c ia t e d .  Both a ch lo rh y d r ia  and e a r ly  megalo­
b l a s t i c  change have to  be c a r e f u l ly  watched and
l i v e r  treatm ent g iven  e a r ly .  I was fo r tu n a te  to  
have in  my c a s e s  two p a t i e n t s  w ith  p e r s i s t e n t  j
p a r a e s t h e s ia .  They were kept under ob serv a tion  
and the appearance o f  m eg a lo b la s ts  prompted adm in istra­
t io n  o f  l i v e r  e x tr a c t  which caused an improvement of!  
the  p a r a e s th e s ia  and a return  o f  normal blood p ic tu r e .  
In c a s e s  o f  p e r n ic io u s  anaemia i t  i s  a d v isa b le  iI
th a t  a l l  s e p t i c  f o c i  whether in  the t e e th ,  upper jI
r e s p ir a t o r y  p a ssa g e s  or e lsew here should be removed. 
There i s  on record  p a t i e n t s  who did not respond so 
w e l l  on l i v e r  treatm en t improved when t h e i r  s e p t ic  
f o c i  were removed. I saw one p a t ie n t  w ith  per­
n i c io u s  anaemia, who, on removal o f s e p t ic  t e e th ,
i
made a remarkable improvement w ith  l i v e r ,  who 
p r io r  to  t h i s  therapy did not make much headway. 1 
E f f e c t  o f  l i v e r  Therapy on Sub-acute Combined 
S c l e r o s i s .
P e r n ic io u s  anaemia i s  a d i s e a s e  i n  which the  
nervous system  may become a f f e c t e d .  Woltman (1919) 
r ep o rted  t h a t  in  h i s  s e r i e s  o f  150 c a s e s  roughly  
80$  c a s e s  had nervous symptoms, the  m a jo r ity  o f  
which had m ild  p a r a e s t h e s ia s .  Henneberg and Meulen- 
g r a ch t  i n d iv i d u a l ly  corroborated  t h i s  f in d in g .  
S u b-acute  combined s c l e r o s i s  has r e c e iv e d  g r ea ter  
a t t e n t io n  s in c e  the in tr o d u c t io n  o f  l i v e r  therapy.
There have been many r ep o r ts  th a t  l i v e r  
therap y  le a d s  to  marked improvement in  symptoms, j
i
but g e n e r a l ly  sp eak ing , the r e s u l t s  o f  in v e s t ig a t o r s  | 
have been c o n f l i c t i n g .  jI
I t  has been e s t a b l i s h e d  th a t  sub-acute  com- i
ij
bined s c l e r o s i s  may precede h aem atop o ie tic  changes. I
I
C o l l i e r ,  rev iew in g  the l i t e r a t u r e ,  s t a t e s  th a t  no |
i
c a se  under o b ser v a t io n  for  p e r n ic io u s  anaemia, has |
!
been known to  develop  s ig n s  and symptoms o f  sub- i
I
a cu te  combined s c l e r o s i s .  This o b serv a tio n , how- 
e v e r ,  i s  not c o n s i s t e n t  w ith  the r e s u l t s  o f  other  
workers in  t h i s  country and a l s o  in  America, where 
| c a s e s  o f  subacute  com bined ,degeneration  have been  
; known t o  occur during e x c e l l e n t  r em iss io n s  fo l lo w in g  
j l i v e r  th erap y .
Minot and Murphy, C o rn e ll ,  e t c .  have reported  
| th a t  fo l lo w in g  l i v e r  therap y  th ere  i s  a d i s t i n c t
i
| improvement in  the b lood  p ic tu r e ,  w ith  l i t t l e  or no 
; change in  the  nervous symptoms.
Cohn (19E8) found th e re  was in crea sed  neuro­
l o g i c a l  symptoms a f t e r  the Minot and Murphy d i e t  
ithough th ere  r e s u l t e d  an improved blood c o n d it io n .  
S t u r g i s ,  I s a a c s  and Smith found th a t  the improvement 
in  the  s ig n s  and symptoms o f  sub-acute  combined 
s c l e r o s i s  d id  not run p a r a l l e l  w ith  the blood condi­
t io n .
Ungley and Suzman reported  a s e r i e s  o f  ca ses  
showing anaemia and marked nervous l e s i o n s  in  which 
l i v e r  trea tm en t was s u c c e s s f u l  in  b r in g in g  about 
g r e a t  improvement.
I W ilkinson and Brockbank are o f  the opin ion  th a t
|
once th e  deep r e f l e x e s  have become a f f e c t e d ,  there  
i s  v e r y  l i t t l e  improvement in  the  nervous symptoms 
though the blood p ic t u r e  may be kept normal.
Brewer however s t a t e s  t h a t  where advanced 
nervous c o n d it io n s  are found, very  l i t t l e  improvement 
can be lo ok ed  fo r  u n t i l  the red blood c e l l  count i s  
about four  m i l l i o n s  per cmm.
An un derstand in g  o f  the  u n d er ly in g  p a th o lo g ic a l  
j p r o c e s s  accou n ts  fo r  the  d iv ergen ce  o f  r ep o r ts  by  
; o b s e r v e r s .
fhe p a t h o lo g ic a l  p r o c e s s  p a s s e s  through a s e r ie s  
j o f  changes a t  f i r s t  s c a r c e ly  p e r c e p t ib le  and causes  j
i  I
i  i
| a com plete  d eg en era t io n  o f  neurons and a x i s - c y l i n d -  j
j  |
! e r s ,  which i s  l a t e r  r ep la ced  by s c l e r o t i c  changes.
;  |
1 ;
j Nerve c e l l s  and nerve f i b r e s  once d estroyed  cannot
i be rep la c ed  and cannot be regenerated  w ith  any form
| ;
o f  trea tm en t. I f  the deep r e f l e x e s  are l o s t  b e -  j
cause o f  neuron d e s t r u c t io n  i t  must be permanent. j
Ih ere  are  c a s e s  in  which the r e f l e x e s  have returned
but t h i s  i s  due to  temporary d is o r g a n is a t io n  in  the
i
| con d u ctin g  mechanism o f  the nerve f i b r e s .
i
fhe B ab in sk i resp on se  may be obta ined  in
uraem ia or e p i le p s y  in  the a c t iv e  phase and r e ­
tu rn s  to  normal resp onse  when the  c o n d it io n  sub­
s i d e s .  A t o x ic  p r o c e s s  could cause temporary 
changes which s im u la te  organic  d i s e a s e .
In the  m a jo r ity  o f  c a s e s  when f i r s t  seen on ly  j 
m ild p a r a e s t h e s ia s  are found which tend to  improve j 
w ith  therapy o n ly  to  return  w ith  inadequate t r e a t -  j 
ment. j
In c a se s  where the nervous l e s i o n s  are more 
advanced the  resp onse  o f  the r e s u l t a n t  treatm ent  
to  l i v e r  therapy v a r ie s ,  depending as  to  whether ;
i
th ere  has been g r o s s  d e s tr u c t io n  o f  the nerve c e l l s  ! 
or temporary d i s o r g a n is a t io n .  The m a jo r ity  o f  
advanced c a s e s  have had permanent damage to  th e  
c e l l s .
The m a jo r ity  o f  c a s e s  w ith  subacute combined 
d e g e n e ra t io n  the n e u r o lo g ic a l  changes occur e a r l i e r  
than the  b lood  c o n d it io n .  The h y p o th e s is  th a t  the  
anaemia i s  the primary cause o f  the nervous system
j
changes can be d ism issed  fo r  the above reason and j
i
a l s o  because  the  m a jo r ity  o f  p a t i e n t s  w ith  p ern ic io ij  
anaemia seldom deve lop  n e u r o lo g ic a l  c o n d it io n s .
I t  i s  p o s s i b l e  to  assume th a t  the anaemia may d e v i tr  
l i s e  the nerve c e l l s  and th u s make c o n d it io n s  worse.
The c o n s t i t u t i o n a l  fa c to r *  in  my op in ion , i s  
a p r e d isp o s in g  cause  o f  the  involvem ent o f  the
nervous system  i n  p e r n ic io u s  anaemia, because o f  j|
i t s  p resen ce  in  on ly  5fo o f  c a s e s ,  occurring  freq u en t!|
l y  b e fo re  the anaemia and a l s o  because  i t  may be I
a b sen t though the blood count i s  very  low. j
The intim ate.m echanism  o f  the a c t io n  o f  !ii
l i v e r  i n  t h i s  c o n d it io n  i s  unknown s in c e  the  path ­
o g e n e s is  o f  p e r n ic io u s  anaemia i s  not known d e f in ­
i t e l y .  |
I
While i t  i s  adm itted th a t  in  l i v e r  th ere  i s  a |
1
s p e c i f i c  f a c t o r  n e c e ssa r y  fo r  normal b lood  forma­
t io n  and th a t  th e re  i s  a d e f i c i e n c y  o f  t h i s  f a c t o r
i n  p e r n ic io u s  anaemia th a t  accou nts fo r  the  megalo­
b l a s t i c  c o n d it io n  in  th e  bone marrow, i t  i s  d i f f i -  
! c u l t  to  assume t h a t  the l i v e r  has a substance th a t
iI
! keeps the  nervous system  normal. One would expect  
! th a t  should  be a c o n d it io n  o f  the c e n tr a l  nervous  
| system  i n  c a s e s  o f  advanced p e r n ic io u s  anaemia.
i
^Further i t  i s  known th a t  o a se s  o f  subacute combined 
d e g e n e ra t io n  may occur during a s t a t e  o f  su sta in ed  
r e m iss io n  o f  the  anaemia fo l lo w in g  l i v e r  therapy.
A fu r th e r  v iew  i s  th a t  a h y p o th e t ic a l  to x in  
c a u se s  the  changes in  the c e n tr a l  nervous system .
I t  i s  not n ed essa ry  to  p o s t u la t e  two to x in s  (a  
| haem otoxin and neurotoxinJ f o r  a s in g le  to x in  may
j
j a f f e c t  the  nervous or blood system  or both  should
j
| th ere  be a p r e d isp o s in g  c o n s t i t u t i o n a l  weakness.
|
I The d i f f e r e n c e s  in  r e a c t io n  would depend to  a g r e a t
j
| e x te n t  on the degree  o f  c o n s t i t u t i o n a l  weakness and
the  b lood  system would be more a f f e c t e d  in  the
i
m a jo r ity  o f  c a s e s  fo r  t h i s  reason .
| The l i v e r  d i e t  can c la im  to  a r r e s t  the pro­
g r e s s iv e  p r o c e s s e s  in  subacute combined d egen eration  
in  the m a jo r ity  o f  c a s e s .  There can be no improve­
ment in  c a s e s  o f  advanced l e s i o n s  o f  c e n tr a l  nervous  
system  though the  anaemia u s u a l ly  d o es . The ex a c t  
| p a th o g e n e s is  o f  the  cord l e s i o n s  remains u n s e t t l e d .
h. A Review o f  the S ta tu s  o f  the L iver . I
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(a)  Nature o f  Substance a c t in g  b e n e f i c i a l l y  in  J
p e r n ic io u s  anaemia. j
I t  has not as y e t  been p o s s ib l e  to  a s c e r ta in  th£ 
!  j
natu re  o f  the  a c t i v e  l i v e r  substance  e i t h e r  by e x -  1: I
p er im en ta l or b i o l o g i c a l  methods, so th at any d i s -  |; |; I
c u ss io n  on i t s  nature  must be s p e c u la t iv e .  I
; j
This e s p e c i a l l y  r e f e r s  to  the d i s c u s s io n  on t h e :
I
nature o f  the a c t iv e  p r in c ip le  as t o  whether i t  i s  a; 
v ita m in  or an unknown hormone. This i s  the view  
expressed  by Seyderhelm and Opitz (1928) w ith  which ! 
one a g r e e s .  j
O r ig in a l ly  as much as 400-500  gms. o f  f r e sh  
I l i v e r  to g e th e r  w ith a w e l l  balanced  d i e t  was g iv en
I
d a i l y  to  p a t i e n t s  w ith  p e r n ic io u s  anaemia t i l l  a
i
normal b lo o d -co u n t  was reached. Many p a t i e n t s  
j could  not a g r ee ,  because o f  th e  t a s t e  o f  l i v e r ,  t o  
carry  out th e  trea tm en t. An e f f e c t i v e  e x tr a c t  o f
i
! l i v e r  c o n ta in in g  the a c t iv e  p r in c ip l e  was produced  
I m ainly  on th e  work o f  Cohn working in  Minot*s la b ­
o r a t o r i e s .  Cohn was a b le  to  co n c en tr a te  one h a l f  
pound o f  l i v e r  in t o  *6 gm. o f  the e f f e c t e d  p r in c ip le .  
I t  has not been p o s s ib l e  as y e t  to  know what i s  the  
c h a r a c ter  o f  the e f f e c t i v e  p r in c ip le .  I t  i s  known 
| to  be s o lu b le  i n  water and in s o lu b le  in  e th er  and
i
! a l c o h o l .  I t  i s  n e i t h e r  a p r o te in ,  f a t  nor carbo­
h yd rate  and th ere  i s  no iron  nor phosphorus in  i t .
Lj : tJ
Gohn d e c la r e s  i t  to be a n itrogen ou s  base or p o ly -  j
|
p e p t id e .  H is work was co n fin ed  only  to  the l i v e r  j 
and because  the k idney  has. a s im i la r ,  though not so |
pow erful e f f e c t  as l i v e r ,  th a t  organ must a l s o  have|
* i
the  e f f e c t i v e  p r in c ip l e .  Up t i l l  r e c e n t ly  i t  was I
I |
; d i f f i c u l t  to understand why the k idney , an organ j
u n r e la te d  w ith  the  production  o f  any blood con- J
:  i
s t i t u e n t ,  should con ta in  an antianaem ic fa c t o r .  |ij
llhe l i v e r  i s  in t im a t e ly  r e la t e d  throughout f o e t a l
and ad u lt  l i f e  w ith  the  b lood .
At the  p r e se n t  time g r ea t  a t t e n t io n  i s  paid  
to  a ch lo rh y d r ia  which i s  now accepted  as  an a e t i o -  
l o g i c a l  f a c t o r  in  p e r n ic io u s  anaemia. I t  i s  now
|
| agreed th a t  ach lo rh y d r ia  i s  c o n s ta n t ly  p r e se n t  and
\
| p reced es  the  blood c o n d it io n  in  p e r n ic io u s  anaemia*
| a l s o  th e r e  have been c a s e s  where the anaemia has 
| fo l lo w ed  p a r t i a l  gastrectom y. As P iney has  
; p o in ted  out gastrectom y i s  o f te n  performed fo r
I
j carcinoma o f  the  stomach which i s  a s s o c ia t e d  w ith  
a c h lo rh y d r ia  and i f  a secondary d e p o s i t  was p r e sen t  
in  the  bone marrow, i t  could produce a b lood p ic tu r e  
resem b lin g  p e r n ic io u s  anaemia, though the  a c tu a l  
c o n d it io n  p resen t  would be an a p la s t i c  anaemia.
I submit th e se  f a c t s  s tr o n g ly  p o in t  to  a c h lo r ­
h y d r ia  be in g  an a e t i o l o g i c a l  agent in  p e r n ic io u s
j
anaemia. Even the u se  o f  pow erful g a s t r i c  stim u­
l a n t s  f a i l  in  producing a s e c r e t io n .
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F o llo w in g  th e  work of C a st le  there has r e s u l t e d  
the th e o ry  th a t  a ch lo rh y d r ia  i n t e r f e r e s  w ith  pro­
t e i n  m etabolism  and t h a t  the abnormal products  
formed are r e s p o n s ib le  fo r  the anaemia. P rev io u s-
j
l y  a ch lo rh y d r ia  was h e ld  to  perm it the  growth of  
abnormal f l o r  and fauna in  the a lim en tary  canal 
which caused an a lim entary  toxaemia. This hypo-
I t h e t i c a l  to x in  was a l le g e d  to  cause p e r n ic io u s
I anaemia. C a st le  fed  p a t i e n t s  s u f f e r in g  from 
A ddison1s anaemia w ith  b e e f  th a t  had been p r e d i­
g e s ted  in  a normal stomach, or w ith  normal g a s t r ic  
ju ic e  in  v i t r o ,  and obta in ed  r e t i c u lo c y t e  resp on ses  
and in c re a se d  red blood c e l l  counts s im i la r  to  
those  produced w ith  l i v e r .  When b e e f  which was 
g iven  a lo n e ,  or p r e d ig e s te d  w ith  h yd roch lor ic  ac id  
and commercial p e p s in ,  or incubated  w ith  150 gms. 
o f  mucous membrane o f  h o g 's  stomach, th e re  was no 
improvement. W ilkinson (1930-) however, in  h i s  
s e r i e s  o f  c a s e s  found th a t  th e  mucous membrane of  
the h o g 's  stomach was a c t i v e  in  p e r n ic io u s  anaemia. 
In a d d it io n  he found th a t  the muscular la y e r  o f  the  
h o g 's  stomach, and d e s ic c a te d  p rep a ra tio n s  of the  
mucous membrane and muscular la y e r  were s u c c e s s fu l  
in  th e  trea tm en t o f  the  anaemia, proving as p o ten t  
as l i v e r .  S t u r g i s ,  I s a a c s  and Sharp (1929) s u c c e s s ­
f u l l y  t r e a te d  th ree  c a s e s  o f  p e r n ic io u s  anaemia with  
d e s ic c a t e d  whole stomach. We have in  our wards 
been e q u a l ly  s u c c e s s f u l  w ith  d e s ic c a te d  whole
stomach in  two c a s e s  when v e n t r i c u l in  was ad m in ist-  i
I i
ered . |
We are a t  p r e sen t  aware t h a t  the a c t io n  of
|
l i v e r ,  k idney , the produ cts  o f  g a s t r i c  d ig e s t io n
"\
o f  b e e f  muscle and the  h o g 's  stomach w a ll  a r e jth e
' ' I
same, and though th e r e  i s  no d i r e c t  ev id en ce , one j
i
| may assume th a t  the antianaem ic p r in c ip le  in  each j 
! i s  s i m i la r .  A pparently  t h i s  substance  i s  formed j
i in  the stomach as a r e s u l t  o f  the d ig e s t io n  o f  pro- j
! I
t e i n  and then stored  in  th e  l i v e r ,  the l a t t e r  b e in g  j\
I reco g n ised  as an organ which s t o r e s  and r e g u la te s  
i the  p rod u cts  o f  d ig e s t io n .  The antianaem ic p r i n c i -  
; p ie  p r e se n t  i n  th e  hog1 s stomach w a l l  does not 
| n e c e s s a r i l y  in d ic a t e  th a t  i t  i s  poured out from the  
j stomach w a ll  during the d i&e s t i o n  o f  p r o t e in .  The 
| e x p la n a t io n  would be th a t  th e  a c t io n  o f  the l i v e r ,
I k idney and stomach w a l l  in  p e r n ic io u s  anaemia was jI , . ! . ** !; U r |
ana logous to^the  pancreas in  d ia b e te s  m e l l i t u s .  j
I t  i s  acknowledged th a t  i n s u l in  i s  found in  v a r io u s  !
|
organs o f  the body in  minute q u a n t i t i e s ,  though the j
?
pancreas i s  the c h i e f  o r g a n . ,
The probab le  p r o c e s s  of even ts  i s  as  f o l lo w s .
In p e r n ic io u s  anaemia the  substance formed as a i
!
r e s u l t  o f  p r o te in  d i g e s t io n  fo r  the proper form ation j
i
to  m a tu r ity  o f  red c e l l s  i s  a b sen t . The achl_qr-.. j
hydrij^-causing abnormal p r o t e in  m etabolism and the  
e f f e c t i v e  p r in c ip l e  formed norm ally during p r o te in  j
d i g e s t i o n  i s  a b sen t .  The immature c e l l s  produced !
in  the bone marrow p a ss  in t o  the p e r ip h e ra l  c ir c u -  I
; |
l a t i o n  unchanged and are then d estroyed  by the |
; |
eh asm atocytes  o f  th e  r e t i c u lo - e n d o t h e l i a l  system, |
I and t h i s  would account fo r  the  ev id en ce  o f  haem olysi^ .
! is The r o l e  ta£en by th e  l i v e r  would be to  s to r e  and |
! i
r e g u la te  t h i s  e f f e c t i v e  substance and t h i s  reason j
I  j
i would account fo r  the la r g e  amount of th e  p r in c ip le  I
!  I
5 1
; found in  t h i s  organ* j
; |
d i s c u s s i o n  on the A ction  o f  the  L iver in  p e r n ic io u s  j
I anaemia*
I There are a t  l e a s t  th r e e  view s on the a c t io n
o f  the  l i v e r  in  p e r n ic io u s  anaem ia:-
j
j (a) That the  l i v e r  produces a hormone which
1 p erm its  and promotes the m aturation  of the  red c e l l s ,
|
| (b) That th e  l i v e r  a c t s  by producing a
I
| v ita m in e .
I  (c )  That the l i v e r  a c t s  by d e t o x ic a t in g  the
i
c o n te n ts  o f  the a lim en tary  c a n a l .
The e f f e c t i v e  p r in c ip l e  known t o  be p r e se n t  
in  the l i v e r  b e in g  a s  y e t  not i s o l a t e d  and an un­
known f a c t o r ,  c a u se s  a d i s c u s s io n  on i t s  nature to  
be h y p o t h e t ic a l  and a l lo w s  on ly  ev id en ce  p o in t in g  to  
i t s  l ik e l ih o o d *
Minot and Murphy when th ey  in troduced  t h e i r  
l i v e r  d i e t  rep orted  th a t  the resem blance of c e r t a in  
symptoms and s ig n s  o f  p e r n ic io u s  anaemia w ith  
p e l la g r a ,  b e r i - b e r i ,  sprue and d i s e a s e s  known t o  be
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a s s o c ia t e d  w ith  a f a u l t y  d i e t ,  p a r t ly  in f lu e n c ed  
them in  choosin g  t h i s  therapy. I t  i s  very  common 
fo r  the l a t t e r  d i s e a s e s  to  have symptoms and s ig n s  
r e l a t i n g  t o  the c e n tr a l  nervous, a lim en tary  and 
h aem op oie tic  system s which could  he found in  p e r n ic ­
io u s  anaemia.
The l i v e r  i s  known to  c o n ta in  Vitamin E, and i t  
was su g g es ted  by McCollum t h a t  the  e x c e l l e n t  r e s u l t s  
obta in ed  from l i v e r  th e r a p y w^as due to  t h i s  v itam in .  
Cohn’ s work by preparing  a l i v e r  f r a c t io n  d e f i n i t e l y  
d isp r o v e s  the p resen ce  o f  t h i s  or any other known 
v ita m in . Whereas Vitamin E. i s  in s o lu b le  in  w ater,  
the l i v e r  su b s ta n c e . in f lu e n c in g  p e r n ic io u s  anaemia 
proved t o  be s o lu b le  i n  w ater, p r e c ip i t a b le  in  a l c o ­
h o l  and in s o lu b le  in  e th er .
The tru e  d e f i c i e n c y  d i s e a s e s  such as  scurvy,  
b e r i - b e r i - ,  are due to la c k  o f  a c c e sso r y  food f a c t ­
ors, and the  a d m in is tra t io n  o f  l i v e r  in  p e r n ic io u s  
anaemia i s  as r e l i a b l e  as orange ju ic e  in  scurvy.  
When a v itam in  i s  withdrawn from th e  d i e t  in  normal 
p e o p le  a tru e  v ita m in  d e f i c i e n c y  d i s e a s e  i s  always 
produced. Very few p eop le  take  l i v e r  c o n s ta n t ly  
and s u f f i c i e n t l y  as req u ired  by p a t i e n t s  w ith  
p e r n ic io u s  anaemia t o  m aintain  a normal blood count.  
The ev id en ce  i s  more in  favour o f  tjj^ ir  b e in g  a 
d e f i c i e n c y  or f a i l u r e  o f  the l i v e r  to  manufacture  
an in t e r n a l  s e c r e t io n .  One could compare the
r e s u l t  o f  l i v e r  therapy i n  p e r n ic io u s  anaemia w ith  j
I
th y r o id  in  myxoedema or the a c t io n  o f  io d in e  in  j
|  exophthalm ic g o i t r e  and could he c la s s e d  as a hor- j  
!  mone. I t  i s  known th a t  hormones are h igh er  s p e c i -  i
l I
j f i c  su b sta n ces  s e c r e te d  by s p e c i f i c  c e l l s  in  i n d i -  i 
! v id u a l  organs, w h ile  in  p e r n ic io u s  anaemia the  
1 e f f e c t i v e  substance i s  found in  v a r io u s  organs, e .g .  j  
• l i v e r ,  k id n ey , stomach w a l l .  f h i s  i s  an argument j 
a g a in s t  the hormonic v iew , but everyone agrees  th a t  j
i
i n s u l in  i s  manufactured in  v a r io u s  organs in  the !
: j
body apart from the pancreas.
Ihe work o f  C a s t le  i n  1928 i s  g r e a t ly  in  fa v -  
I our o f  th e  th eo ry  th a t  th ere  i s  a hormone d e f i c i e n c y  
; in  p e r n ic io u s  anaemia. He found th a t  when b e e f -  
| s te a k  which had p r e v io u s ly  been acted  upon by normal 
| g a s t r i c  ju ic e  had a s im i la r  a c t io n  in  p e r n ic io u s
i
| anaemia a s  l i v e r  therap y . He was unable to  pro-
j
! duce the same r e s u l t  by means o f  b e e f  a r t i f i c i a l l yI
j
I d ig e s te d  in  v i t r o  w ith  h yd ro ch lo r ic  a c id  a long  w ith  
w ith  th e  other  c o n s t i t u e n t s  o f  g a s t r ic  j u ic e .
B e e f  p r e v io u s ly  d ig e s te d  i n  the  stomach o f  p a t i e n t s  
w ith  a ch lo rh y d r ia  a l s o  f a i l e d  to  g iv e  th e  c h a r a c ter ­
i s t i c  e f f e c t s .  2h is  work ten d s to  show th a t  the  
stomach o f  the  p a t ie n t  w ith  p e r n ic io u s  anaemia la c k s  
the e f f e c t i v e  b lood  r e g e n e ra t io n  p r in c ip le  found in  
normal p e o p le .  Ihere  must be in  normal gastirtc
ju ic e  an enzyme or hormone a t  p r e se n t  u n id e n t i f i e d  
which i s  the s p e c i f i c  f a c t o r  i n  p e r n ic io u s  anaemia*
’ The stomach produces the p r in c ip le  and i s  app arently  
j s to r e d  i n  th e  l i v e r  where i t  i s  found in  la r g e  pro- j 
I portion*  According to  the demands o f  the red c e l l s  !I !
I t h i s  e f f e c t i v e  fa c to r  i s  used and ca u ses  the c e l l s  I
• I
to  become mature* The m eg a lo b la s t ic  anaemias of I 
; |
I pregnancy and sprue show fr e q u e n t ly  normal g a s t r ic
d i g e s t i o n  and fo r  t h i s  reason  i t  would be n e c essa ry  j: i!
to  d ec id e  on a d i f f e r e n t  s i t e  and cause o f  the  a n t i -  I 
anaemic f a c t o r .
There i s  the v iew  th a t  the l i v e r  a c t s  by detoxic |a-
i
| t in g  the c o n te n ts  o f  the a lim en tary  ca n a l.  There.
i
| has been a g r e a t  amount of work w ith  the supposed  
| r o le  o f  t o x in s  in  the  d i s e a s e  which were b e l ie v e d  
to  a c t  a s  haem olysin s . H erter and o th er  workers 
c la s s e d  p e r n ic io u s  anaemia to  be due to  a lim entary  
toxaem ia. There was one s e t  o f workers who b e liev ed  
th a t  th e  to x in s  r e s u l t e d  from abnormal ferm en tation  
i n  the  bowel and could  be put r ig h t  by d i e t .  Other 
workers h e ld  th a t  the  organisms o f  the bowel were 
r e s p o n s ib le  fo r  th e  form ation  o f  t o x in s .  jfaber,
e
x _
aN b e l ie v e d  the B. C o li  as  
the c a u se ,  Hurst the haem olytic  s t r e p t o c o c c i ,
Kahn and fo rr ey  and Moench the B. Welchii, w h ile  
SdVidson a l l  th e  bowel organism s.
; The t o x in s  produced are h y p o th e t ic a l  and have not
I been produced w ith in  the  bowel, and i t  has not been
i
| proved th a t  t o x in s  can be absorbed through the  j
I |
! mucous membrane o f  the bow el. These workers have |! tI
j on ly  dem onstrated th a t  in  p e r n ic io u s  anaemia the!
j organisms o f  the  bowel are found a t  a h igh er  l e v e l  
than in  normal p e o p le ,  and th a t  in  many c a se s  there  
; are in c r e a se d  numbers o f  organism s. 'Jiiese f in d in g s  
are very  l i k e l y  due to  the a ch lorh yd ria  which i s  
c o n s t a n t ly  p r e se n t  and p reced es  the b lood  c o n d it io n .  
The organisms would then  be secondary and the r e s u l t
| o f  e f f e c t  and take no p la c e  in  the a e t io lo g y  o f  the
|
I d i s e a s e .i
k n o t t  has dem onstrated th at fo l lo w in g  a rem iss ic  
| a f t e r  l i v e r  therapy th e r e  was no a p p rec ia b le  changeI
in  the  bowel c o n te n ts .  This i s  strong  ev id en ce  
a g a in s t  b e l i e v i n g  th a t  th e  bowel f l o r a  and fauna  
have an a e t i o l o g i c a l  bearing  in  p e r n ic io u s  anaemia. 
The E f f e c t  o f  the L iver  on the  White C e l l s .
A v e ry  c h a r a c t e r i s t i c  f in d in g  i n  p e r n ic io u s  
anaemia i s  the r e l a t i v e l y  d im inished  polymorphonu­
c le a r  l e u c o c y te  count. A t y p ic a l  p ercentage  count 
i s  polymorphs. 4 c ,  and lym phocytes 60, there  being  
a r e l a t i v e  ly m p h o cy to s is  and the t o t a l  w h ite  c e l l  
count i s  u s u a l l y  l e s s  than 5 ,0 0 0  per cmm. The 
lym phocytes are v ery  l i t t l e  a f f e c t e d  in  p e r n ic io u s  
anaemia a s  the d i s e a s e  does not d is tu rb  the lym­
p h a t ic  t i s s u e s .
- , . I -
The e o s in o p h i l s  are d im in ish ed . The polymorpho- 
i n u c le a r  l e u c o c y t e s  are known to  undergo g r e a te r
I
| segm en ta tion  in  p e r n ic io u s  anaemia. Cooke and
i
I N a eg e li  have done much o b ser v a t io n  in  t h i s  d ir e c t io n
! !
j and the  common f in d in g  i s  t o  n o t i c e  a " s h i f t  to  the |
!
i
; r i g h t ” , i . e .  an in c re a se d  number o f  c e l l s  w ith  I
I I
| n u c le i  showing 3 , 4 , 5 or more lo b e s .  In veryI
j se v er e  c a se s  p r im it iv e  w h ite  c e l l s  are found in  the  
p e r ip h e r a l  c i r c u la t i o n .  Such c e l l s  as m y e lo b la s ts  
and m y e locy tes  and m eterm yelocytes are found.
: F o llow in g  s u c c e s s f u l  l i v e r  therapy th ere  i s  a d i s -  
I appearance o f  polymorphs w ith  h ig h ly  segmented 
j n u c l e i ,  and th ere  occu rs a n e u tr o p h il  l e u c o c y t o s i s
J  and in c r e a se  o f  e o s in o p h i l s .  A case  I observedI
| had a le u c o c y te  count which rose  from 4 ,0 0 0  to
9 ,0 00  fo l lo w in g  l i v e r  therap y .
Flem ing (1929) review ed the e f f e c t s  o f  l i v e r  
trea tm en t on the  p o ly n u c le a r  le u c o c y te  count b f  
Cooke. The p o ly n u c le a r  count of Oooke i s  a modi­
f i c a t i o n  o f  the Arneth count. The n e u tr o p h il  
l e u c o c y t e s  are c l a s s i f i e d  in  d i v i s i o n s ,  e .g .  th ose  
w ith  one lo b e  to  Ibhe n u c le u s ,  two lo b e s  to  the 
n u c le u s ,  e t c . ,  t i l l  f i v e  lo b e s  to  the n u c leu s .
In the  p o ly n u c le a r  count d escr ib ed  by Cooke and 
Ponder, th e  p ercen ta ge  o f  le u c o c y t e s  w ith  one lo b e  
to  the  n u c leu s  are m u lt ip l ie d  by one, th ose  w ith  two 
lo b e s  to  th e  n u c leu s  m u l t ip l ie d  by two, e t c . ,  and 
s i m i l a r l y  up to  f i v e .
A l l  th e s e  numbers added to g e th e r  and d iv id e d  by one i
|
hundred g iv e  the  w eighted  mean number o f  lo b e s  in  j
|
j each n u c le u s .  In normal h e a lth  the w eighted mean j 
i !
j number per le u c o c y te  i s  about 2 .7 5 .  Arneth (1920) '
\ j
i observed th ere  was a s h i f t  to the  r ig h t ,  i . e .  i n -  j
I !
j creased  segm entation  o f  n u c leu s ,  o f  the n eu tr o p h il  ! 
! n u c le u s ,  which accompanies the  neutropen ia  which i s  \ 
c h a r a c t e r i s t i c  o f  p e r n ic io u s  anaemia. !
In p e r n ic io u s  anaemia th e r e  may be found c e l l s  
w ith  seven or e ig h t  lo b e s .  A s h i f t  to  the l e f t  has  
been noted i n  i n f e c t i v e  c o n d it io n s .  Arneth noted  
j a l s o  a s h i f t  to  th e  r ig h t  in  sprue and lym phatic  
I leukaem ia . A ccording to  Flem ing, Garbonara (1929)
! r e p o r ts  th e re  i s  a s h i f t  to  the  r ig h t  a s s o c ia te d
I
| w ith  l i v e r  d i s e a s e ,  an im portant o b serv a t io n  i f  con-
i
I firmed in  v iew  o f  the  l i v e r  therapy in  p e r n ic io u s  
anaemia. F o llo w in g  s u c c e s s fu l  l i v e r  therapy the  
t o t a l  w h ite  c e l l  count becomes normal and so does  
the  p o ly n u c le a r  count o f  Oooke.
Secondary A c t io n s  o f  l i v e r  g iv en  as gherapy.
(a ) L iver  Treatment in  Secondary Anaemia.
Whipple and R ob scheit-R obb in s (1920) performed 
a s e r i e s  o f  experim ents in  which dogs kept in  a 
c o n d it io n  o f  se v er e  anaemia fo r  lo n g  p e r io d s  by 
b le e d in g .  fh ese  dogs were fed  on d i e t s  to  d isco v e r  
which p o s se s s e d  th e  higheBt v a lu e  as  reg en era to r  o f  
blood  c e l l s  and haem oglobin.
They dem onstrated t h a t  the b est  e f f e c t  was from i
the a d m in is tr a t io n  o f  l i v e r  or k idney . As a r e -  j
;
j s u i t  o f  t h i s  work c h i e f l y ,  Minot and Murphy decided
j to  apply  t h i s  therap y  on anaemic p a t i e n t s .  They •
! i
| exp ected  th a t  th e  b e n e f i t  fo l lo w in g  the  therapy on
j the secondary haemorrhagic anaemia in  dogs would 
b e n e f i t  p a t i e n t s  w ith  secondary anaemia. The
I rea so n in g  was f a u l t y  a s  secondary anaemia in  man has j 
other f a c t o r s .  F o r tu n a te ly  p a t i e n t s  w ith  p e r n ic io u s  
anaemia were in c lu d ed  in  the  t r i a l  w ith  r e s u l t s  now | 
known.; !
The secondary anaemias in  man d i f f e r  from the j
|  i
I p e r n ic io u s  type in  not be ing  a c l i n i c a l  e n t i t y .
i
ji They are d iv id e d  rou gh ly  in t o  two c l a s s e s ,  ( 1 )  a f t e r
i
a haemorrhage, (£) a c t io n  o f  a t o x in .  When f o l lo w ­
ing  upon acute  haemorrhage i t  i s  im p o ss ib le  to  d i s ­
t in g u is h  between the e f f e c t s  o f  therap y  and the  
n a tu ra l  reco v ery  p r o c e s s .  I f  a s s o c ia t e d  w ith  
chron ic  haemorrhage the  resp onse  to  therapy i s  
obscured by the p o s s ib l e  continu ance  o f  the b le ed in g ,  
In c a s e s  due to  t o x in s  an e f f o r t  f i r s t  o f  a l l  must 
be made to  remove them; when t h i s  has been accom­
p l i s h e d  i t  i s  im p o ss ib le  to  d i f f e r e n t i a t e  the  
r e s u l t s  o f  t h i s  treatm en t from th a t  d ir e c te d  towards 
improving the  anaemia. From th e s e  f a c t s  our know­
le d g e  o f  the e f f e c t  o f  l i v e r  therapy in  secondary  
anaemia in  man cannot be p r e c i s e .
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The red c e l l  count and haemoglobin co n ten t  o f  
; the b lood g iv e s  v e ry  l i t t l e  v a lu a b le  in fo rm a tio n  about
; the  resp onse  to  l i v e r  trea tm en t, but the  r e t i c u l o c y t e
i
! resp onse  i s  o f  h e lp .  Minot and Murphy, S te t so n ,ii
1 Janet Vaughan and Dyke c a r r ie d  on o b s e r v a t io n s  on
I ;
i
! the e f f e c t s  o f  l i v e r  on secondary anaemia due t o  v a r -
!
| io u s  c a u se s .  In some th e r e  was a r e t i c u lo c y t e  r e s -  
| ponse e s p e c i a l l y  from th o se  fo l lo w in g  a haemorrhage, i 
The most marked response  was in  th o se  secondary to  
i haemorrhage, but was much below th a t  produced in  
| p e r n ic io u s  anaemia. !
j
There was a ca se  adm itted in t o  h o s p i t a l  during !is
May 1929, a man aged 35, who had a haem atem esis and 
malaena c o m p lic a t in g  a duodenal u l c e r .  The haemo­
g lo b in  was 30$ and the red c e l l s  2 ,5 0 0 ,0 0 0  per  
cubic  mm. At the  end o f  a week the r e t i c u l o c y t e  
response  was 5$ o f  red c e l l s .  This d id  not keep  
I up owing t o  s l i g h t  recu rren ce  o f  th e  haem atem esis.
A couple  o f  weeks l a t e r  he was g iven  iro n  in  
a d d it io n  and when examined two months l a t e r  the  red  
c e l l  count was 4 ,0 0 0 ,0 0 0  and th e  haemoglobin 70$.
Powers and Murphy have a r r iv ed  a t  th e  same 
c o n c lu s io n  t h a t  secondary anaemia fo l lo w in g  haemorr­
hage b e n e f i t s  from l i v e r  th erap y , and found th a t  
the a d d it io n  o f  iro n  enhances the e f f e c t  o f  l i v e r .
(b ) L iver  Treatment in  Other C o n d it io n s .
L iver  treatm en t h as  been attempted in  other
| c o n d i t io n s  which are c h i e f l y  a s s o c ia t e d  w ith  a 
degree  of anaemia. The resp onse  to  treatm ent has  
j  been v a r ie d  but in  some th ere  has been c o n s id e r a b le  
| s u c c e s s .
i
| (1 )  Sprue. This d i s e a s e  c h a r a c te r is e d  by
t y p i c a l  d ia rrh oea  and a se v er e  anaemia i s  co n fin ed  
i to  the t r o p ic s  and s u b - t r o p ic s .  The a e t i o l o g y  of  
the c o n d it io n  i s  s t i l l  unknown. The anaemia in
| sprue may be so profound as to  resem ble the  p e r n ic io u s
I :
j  type and because o f  t h i s  some hold  the  v iew  th a t  
! th e re  i s  a very  c l o s e  r e la t io n s h ip  between the
j anaemia o f  sprue and th a t  in  p e r n ic io u s  anaemia.
1
| l i v e r  soup has been ad m in istered  f o r  many y ea rs  as a 
therapy w ith  not c o n s i s t e n t  s u c c e s s .  There have 
not been many r e c o r d s t h e  r e s u l t s  o f  l i v e r  in  
sprue, but in  many c a s e s  where l i v e r  or i t s  e x tr a c t
j  has been g iv en  an apparent cure  has r e s u l t e d .  The
!
d iarrh oea  c e a s e s  and the anaemia d isa p p e a r s .
A ccording to  B lo o m fie ld  and Wyokoff a com plete  cure  
w ith  l i v e r  i s  the r u le  and d i f f e r s  from p e r n ic io u s  
anaemia where l i v e r  h as  to  be co n t in u ed .
( 2 ) Anaemia t>f Pregnancy. O c c a s io n a l ly  a pro­
found anaemia i s  a s s o c ia t e d  w ith  pregnancy and 
l i t t l e  i s  known o f  i t s  a e t i o l o g y .  This anaemia 
a l s o  may resem ble the p e r n ic io u s  typ e  o f  anaemia.
The c o lo u r  in d ex  i s  not so h igh  as  in  p e r n ic io u s
anaemia and th ere  may be l e u c o c y t o s i s  p r e se n t  and 
f r e e  h y d ro c h lo r ic  a c id  in  th e  g a s t r i c  j u ic e .
| There have not heen many c a s e s  recorded, on the  
; treatm ent o f  t h i s  anaemia by l i v e r b u t  in  uncom pli-j
j cated  c a s e s  a t y p ic a l  resp onse  i s  exp ected . A 
t y p ic a l  temporary r e t i c u l o c y t e  resp on se  occurs and 
i s  fo llo w ed  by an in c r e a se  o f  red c e l l s  and the  
p ercen ta ge  o f  haem oglobin. The w hite  c e l l s  a t
I
| f i r s t  in c r e a se  but l a t e r  become normal.
j
! (3) Haem op h ilia. This i s  a h e r e d ita r y  d i s e a s e ,
! appearing on ly  in  m ales, but i s  tra n sm itted  by thei
I fem a le s ,  and i s  c h a r a c te r is e d  by marked p r o lo n g a t io n
| o f  th e  c o a g u la t io n  time o f  th e  b lood . C l i n i c a l l y
i t  i s  d i s t in g u is h e d  by rec u r re n t  haemorrhages in t o
the t i s s u e s  and serou s c a v i t i e s  and by prolonged
*
b le e d in g  from r e l a t i v e l y  s l i g h t  wounds.
The l i v e r  has been recognised  to  be concerned  
w ith  the mechanism governing the c l o t t i n g  o f  the  
b lood . P ic k e r in g  h as r e c e n t ly  ap p lied  l i v e r  th e r a ­
py to  th e  trea tm en t of haem ophilia . In th ree  
c a s e s  o f  haem ophilia  he was a b le  t o  b r in g  about a 
dim inution  o f  the  c l o t t i n g  time o f  th e  b lood  as  was 
afterw ards proved in  v i t r o *  P ick er in g  a t  f i r s t  
u sed  a d i e t  c o n ta in in g  \  lb .  l i v e r  d a i l y ,  which was 
l a t e r  r ep la ced  by the  commercial e x t r a c t .  This work 
seems prom ising and i s  o f  g r e a t  i n t e r e s t  as  i t  
appears th a t  the  e f f e c t i v e  p r i n c ip l e  in  l i v e r  b e n e f i t  
the plasma b e s id e s  the  red  c e l l s .  B a s s e ' s  view  o f
-  5 y  -
h aem ophilia  was the p e r s i s t e n c e  o i  a x o e ta l  type o f  jiI |
1 c o n s t i t u t i o n  o f  th e  plasm a, m view now supported by
P ic k e r in g .  The c o n d it io n  in  p e r n ic io u s  anaemia i s
analogous as th e  v iew  taken i s  th a t  th ere  i s  a 
f a i l u r e  in  m aturation of the red  c e l l s .
i
(4t) Ihe  Leukaemias. This therapy has not been  
f u l l y  t e s t e d  w ith  the leu kaem ias. Both m yeloid
j and lym phatic  leukaem ias vary much in  t h e i r  response
j to  trea tm en t, though in  some c a s e s  c o n s id e r a b le
i
j b e n e f i t  was ob ta in ed . As t o  whether i t  could  be
; a t t r ib u t e d  to  the  l i v e r  or to  any other  therapy
i
! g iv en  in  a d d it io n  cannot be gauged.
| (5) B o th r iocep h a lu s  Latus Anaemia. The B. Latus  
i s  not found in  t h i s  country  but i s  common in  
America and Northern Europe. The degree o f  
anaemia may be o f  the p e r n ic io u s  type and in  c e r ta in  
c a se s  in d is t in g u i s h a b le  from th a t  in  p e r n ic io u s  
anaemia. There may be a ch lo rh y d r ia ,  and hyper-  
b i l ir u b in a e m ia .  The a d m in is tra t io n  o f  l i v e r  in  
t h i s  anaemia and i t s  resp on se  i s  s im i la r  to  th a t  in  
p e r n ic io u s  anaemia, and i t  i s  known to  be s im i la r  
even when the p a t i e n t  harbours the p a r a s i t e .  The 
g r ea t  s i m i l a r i t y  between B*. Latus anaemia and p e r ­
n ic io u s  anaemia has been used  as a b a s i s  f o r  the  
b e l i e f  in  the  t o x ic  th eo ry  o f  p e r n ic io u s  anaemia.
(6) A p la s t ic  Anaemia. Hayes Smith has claim ed sue 
c e s s  w ith  l i v e r  in  a c a s e  o f  a p l a s t i c  anaemia.
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j  :
This r e s u l t  has not been corroborated  and the  
j p a th o logy  o f  th e  c o n d it io n  i s  not in  favour o f  j
I
s u c c e s s f u l  r e s u l t s .  j!
(7) Acute F e b r i le  Anaemia. B r i l l  (1926) describedj
t h i s  rare  c o n d it io n  which i s  c h a r a c te r is e d  by pyrexia)
!
and c o l la p s e  and r a p id ly  p r o g r e s s iv e  anaemia, which 1
proves f a t a l  i f  not checked in  about s i x  w eeks. j
Benhamore rep o rted  a case  tr e a te d  by l i v e r  and l i v e r  
| e x tr a c t  which was converted  from a very  severe  
| anaemia to  a normal b lood count.
I (6) L iv er  Treatment in  th e  Derm atoses.
1 The resp onse  I 'o fj l iv e r  therap y  in  d erm a to lo g ica l
c o n d it io n s  has not been t e s t e d .  I saw a la d y , aged 
45 y e a r s ,  who had t y p ic a l  acne r o sa c e a . A ch lor-  
hyd ria  i s  in v a r ia b ly  p r e s e n t  in  t h i s  c o n d it io n  and
! / l .  A y * V -
was so in  t h i s  c a s e .  The e v id en ce s  o f  anaemia 
caused a b lood exam ination  t o  be made, which r e su lted  
to  be p e r n ic io u s  anaemia. L iver  therapy did not  
a f f e c t  the b lood  c o n d it io n  so e a s i l y  nor did the  
sk in  c o n d it io n  c le a r  up. The a d d i t io n  o f  hydro­
c h lo r ic  a c id  m e d ic in a l ly  to  l i v e r  improved, caused  
a r i s e  in  th e  blood count and th ere  d isappeared th e  
acne rosacea . L iv er  therapy has c le a r e d  up derma­
t o s e s  a s s o c ia t e d  w ith  p e r n ic io u s  anaemia, e .g .  
S o a l in e s s ,  p igm en ta tion  and sk in  l e s i o n s .
( c ) T estin g^ P rep ara tio n s  c o n ta in in g  the  E f f e c t i v e  
P r i n c ip l e .
The o n ly  way o f  t e s t i n g  p r e p a r a tio n s  f o r  i t s
a c t i v i t y  in  p e r n ic io u s  anaemia and o ther  anaemias has!
| been t h e ir  u se  in  known c a s e s  o f  p e r n ic io u s  anaemia. !
j |
! These c a s e s  are sca rce  now because o f  the u n iv e r s a l  I
I !
i  ;
a p p l ic a t io n  o f  trea tm en t. Sabin conducted e x p e r i -  j
i
ments upon the e f f e c t  o f  the a c t i v e  p r in c ip le  on j
i
c u l tu r e s  o f  the b lood  i s l e t s  o f  ch ick  embryos in  j
i 
i
v i t r o .  This work has not been concluded but i t  j
j  j| | 
j  has been found th a t  the  blood i s l e t s  from ch ick  j
j  i
j  embryos incubated  in  L ock e 's  s o lu t io n  th ere  was no 
I second d iv i s io n  o f  th e  embryonic b lood c e l l s  w h ile  
| second d i v i s i o n  took  p la c e  in  the  p resen ce  o f  a c t iv e
i
I e x t r a c t .  Should t h i s  work be corroborated  and 
c o n s i s t e n t  in  r e s u l t ,  i t  w i l l  be o f  g r e a t  a s s i s t a n c e  
in  measuring the  a c t i v i t y  o f the e f f e c t i v e  p r i n c i p l e ,
( d ) General Survey.
O bservation on c a s e s  o f  p e r n ic io u s  anaemia by 
o o se rv e rs  has shown th a t  th o se  w ith  a marked i c t e r u s  
respond more r e a d i ly  and e f f e c t i v e l y  to  l i v e r  therapy  
than th o se  who? do n o t .  Minot and Lee c l a s s i f i e d  
th e se  typ es  as (1) H aem olytic , (£) M y e lo to x ic .
The haem olytic  typ e  shows grea t  ev id en ce  o f  b lood  
d e s tr u c t io n  and i s  c h a r a c te r is e d  by fre q u en t  p e r io d s  
of rem iss io n  and r e la p s e .  The m yelo tox ic  type havq 
only  a l i t t l e  jaundice or i c t e r u s  and a chron ic
co u rse . In the c a s e s  I observed t h i s  c l a s s i f i c a t i o n  
and the resp on se  t o  therapy h e ld  good. A p paren tly  
in  p e r n ic io u s  anaemia th e  resp on se  t o  l i v e r  therap y  
p o in t s  to  the  whole o f  th e  bone marrow c e l l s  b e in g
d iso r d e r e d . l i v e r  therapy has been shown to  cause
both the red and w h ite  c e l l s  to  retu rn  to  normal. j
I
The degree o f  a f f e c t  v a r ie s ^ fo r  in  the  h a em o ly t ic  j
type th e  red c e l l s  are c h i e f l y  a f f e c t e d  w h ile  in  th e  j 
m yelo tox ic  type  the w hite  c e l l s  bear th e  brun t. j
The return o f  the normal from a low p l a t e l e t  count inj 
a r em iss io n  fu r th e r  su p p orts  the  view th a t  th e  whole j 
o f  th e  h a em a to p ie tic  system  i s  a t f a u l t .
Cases o f  g a s t r i t i s  w ith  vom iting  cause  ora l  
■ therapy i f  l i v e r  in  p e r n ic io u s  anaemia u s e l e s s .
I V arious workers in c lu d in g  R e z n ik o f f  gave l i v e r  perI
i rectum w ith  a t y p i c a l  r e t i c u lo c y t e  resp o n se .
| American workers have elidm ed s u c c e s s f u l  in tra v en o u s  
therapy o f  l i v e r .  This v a r ia t i o n  in  a d m in is tr a t io n  
perm its  g r e a te r  s u c c e s s  i n  the s ta g e  o f  r e la p s e  w ith  
i t s  c o m p lic a t io n s .
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!
; P r o g n o s is#
| |
The c a s e s  recorded show the  b e n e f i c i a l  r e s u l t s  j
o f  l i v e r  in  p e r n ic io u s  anaemia, a l s o  th a t  good j
i
r e s u l t s  f o l lo w  the  a d m in is tr a t io n  o f  v e n t r i c u l i n .  |
s
A normal red c e l l  count was not obta in ed  but t h a t  i s |
i
not a lways e s s e n t i a l  f o r  good h e a l th .  I|
E arly  in  1928 th ere  was adm itted  a male p a t i e n t  | 
whose red c e l l  count was, 800 ,000  per  cmm. and f e l t  
very t i r e d .  When the  b lood count reached 1-J- m i l l i o 4 s  
he was ab le  to  p la y  a round o f  g o l f .  fo r  dom estic  \\
reasons he had to  le a v e  h o s p i t a l .
Gases 11 and 12, which were e a r ly  c a s e s  o f  
subacute combined d e g e n e ra t io n  o f  the cord , , th e ir
c h i e f  symptom, th a t  o f  p a r a e s t h e s ia  d isap p eared .
i fI t  i s  p e r f e c t l y  obvious th a t  c a s e s  which have g r o s s
A
d e s tr u c t io n  o f  the  c o r d ^ r e s to r a t io n  o f  f u n c t io n  i s  
im p o ss ib le ,  but th a t  i f  l i v e r  therap y  i s  in tro d u ced  
in  the e a r ly  s ta g e s  o f  d e g e n e ra t io n , n o t  o n ly  i s  the  
d eg e n e ra t io n  a r r e s te d  but the f u n c t io n  i s  r e s to r e d .
The l i t e r a t u r e  i n  t h i s  co n n ec tio n  su p p orts  t h i s  wdew.
The u l t im a te  p r o g n o s is  i n  c a s e s  o f  p e r n ic io u s  
anaemia i s  now v e r y  fa v ou rab le  but l i v e r  therapy  
given  during a p e r io d  o f  r e la p s e  does not produce a 
permanent cure. L iv er  th erap y , th e  q u a n t i ty  v a r y ­
ing  in  each c a se ,  must be k e p t  up i n d e f i n i t e l y  to  
keep the p a t i e n t  w e l l .
Minot and Murphy and o th e r s  have recorded c a s e s  
where r e la p s e  fo l lo w e d  the absence o f  l i v e r  from the ; 
d i e t  with' a r e s t o r a t io n  when l i v e r  was in c lu d e d .  |
The v a s t  m a jo r ity  o f  p a t i e n t s  a f t e r  b e in g  r e ­
sto red  to  h e a l th  by l i v e r  co n t in u e  a c h lo r h y d r ic .  j  
As, in  my o p in ion , a ch lo rh y d r ia  p la y s  a v e r y  impor- j 
ta n t  r o le  as the cause  o f  p e r n ic io u s  anaemia, i t  i s  
q u ite  probable th a t  the r e s t o r a t io n  o f  f r e e  hyd ro-
! c h lo r ic  ac id  to  the  g a s t r i c  ju ic e  would in d ic a t e  j
! j
| com plete recovery . This q u e s t io n  has not been j
I ^
s e t t l e d .  Seyderhelm and Opitz (1928) rep ort  th e  1
!
reappearance o f  f r e e  h y d ro c h lo r ic  a c id  in  the  I
stomach in  a case  of p e r n ic io u s  anaemia t r e a t e d  w ith  
l i v e r .  I t  has not y e t  been e s t a b l i s h e d  as to  
whether d e f i n i t e  cure was o b ta in ed . A g a in s t  t h i s  
view i s  th a t  by jGulland and Davidson who know o f  a 
l im i t e d  number o f  c a s e s  o f  p e r n ic io u s  anaemia where 
g a s t r i c  d i g e s t i o n  was normal and f r e e  h y d r o c h lo r ic  
a c id  was found in  th e  g a s t r i c  j u i c e .
The p r o g n o s is  o f  p e r n ic io u s  anaemia can be 
h e ld  to  be very  good, though permanent cure cannot  
be prom ised. P rov id in g  l i v e r  therapy i s  m aintained  
the p a t i e n t * s  h e a l th  i s  r e s t o r e d .  R e fra c to ry  c a s e s  
to  the therapy have been r ep o rted  b u t i n  th e s e  f u l l  
i n v e s t i g a t io n  has to  be proceeded w ith  fo r  the p o s s i ­
b i l i t y  o f  c o m p lic a t io n s  and d ia g n o s i s  and the p o ten cy  
o f  the  l i v e r  f r a c t i o n .
| Soon a f t e r  the d is c o v e r y  raw l i v e r  and cooked l i v e r
I I
was g iven  to  p a t i e n t s ,  and some cou ld  n o t  p e r se v e r e  j
j
w ith  the treatm ent because o f  nausea . A p o s s i b i l i t y )  
o f  ren a l damage in  k idney c a s e s  made i t  u n favou rab le  j 
in  th e se  c a s e s .  The s u c c e s s f u l  i s o l a t i o n  o f  the  j
j
l i v e r  f r a c t io n  by Cohn a llow ed  th e  a d m in is tr a t io n  o f  |
iI
a l i v e r  e x tr a c t  which i s  l e s s  bu lky, does no r en a l  !
i
damage, and when mixed up w ith  ord in ary  d i e t  i s  quite)j
I
| p a la t a b le .  I t  i s  known th a t  l i v e r  e x t r a c t  can be |
\
p o ten t  when g iven  per rectum and an American ob ser -
s
ver r e p o r ts  i t  can be g iv e n  in tr a v e n o u s ly .
The p r ic e  o f  l i v e r  p r e v e n ts  poor p eo p le  from ob­
ta in in g  l i v e r  r e g u la r ly  and s u f f i c i e n t l y .  This i s  
an economic problem and should be d e a l t  w ith  by the  
pu b lic  a u t h o r i t i e s .
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C on clu s io n s .
1. The e f f e c t i v e  antianaem ic p r i n c ip l e  i s  
p resen t  in  l i v e r  and r e s t o r e s  a p a t i e n t  w ith  
p e r n ic io u s  anaemia to  h e a l t h .  This p r i n c ip l e  i s  
a l s o  p r e se n t  in  the  k id n ey , sp le e n ,  and w a l l  o f  the  
stomach. The p oten cy  o f  the l a t t e r  has been  
t e s t e d  in  c a s e s  w ith  good r e s u l t s ,  A sm a ller  
q u a n t ity  o f  l i v e r  f r a c t i o n  can be g iven  than t h a t
j from the  k id n ey , stomach w a l l ,  or s p le e n ,  p o s s i b l y
! because the  p r in c ip l e  i s  s to r ed  in  the  l i v e r .
|
I A ch lorh yd r ia  must be s t r e s s e d  as a v e r y
im portant a e t i o l o g i c a l  f a c t o r .  Jfree h y d r o c h lo r ic  
ac id  in  the stomach produces some su b stan ce  in  the  
course o f  p r o te in  d i g e s t i o n  which r e g u la t e s  the  
proper form ation o f  b lo o d . With a c h lo r h y d r ia  
t h i s  su bstance  i s  not formed and the haem atojji^ tic  
system becomes abnormal. The red b lood  c e l l s  do 
not mature and the other  formed e lem en ts are a f ­
fe c te d  but not t o  a g r e a t  d e g r ee .  The red  c e l l s  
formed i n  the  marrow p a ss  in  t h e i r  immature s t a t e  
in t o  the b lood  stream where th e y  are d estro y ed  by 
the r e t i c u l o - e n d o t h e l i a l  system .
'6m- The antianaem ic p r i n c ip l e  p r e s e n t  in  th e  
l i v e r ,  k idney , stomach w a l l ,h a d  n o t  been i s o l a t e d  
though an e f f e c t i v e  p o te n t  f r a c t io n  has been formed. 
The nature  o f  the e f f e c t i v e  p r i n c ip l e  h as  been * a s ­
cr ib e d  t o  a hormone v ita m in e ,  or d e t o x ic a t in g  a g e n t .
In my op in ion  the ev id en ce  i s  more i n  favour o f  the  
antianaem ic p r in c ip le  b e in g  a hormone. j
A g a in s t  th e  v i t a m i n i s t i c  th eo ry  i s  th e  f a c t  j ^ ■ !1
th a t  average peop le  partake o f  l i t t l e  l i v e r  and |
t h e i r  b lood  formed e lem en ts keep in  normal numbers. 
A lso  absence o f  l i v e r  i n  normal p eop le  does n o t  form 
a d e f i c i e n c y  d i s e a s e .  The numerous organisms found 
in  the upper p a r t  o f  the bowel can be accounted fo r  
by the  a ch lo rh y d r ia .  The o b s e r v a t io n s  o f  k h o tt
!
| are a g a in s t  d e t o x ic a t in g  a g e n ts .  he showed th a t  
| a f t e r  a r e m iss io n  fo l lo w in g  l i v e r  therap y  th ere  i s  
no a p p re c ia b le  d i f f e r e n c e  in  the f l o r a  o f  the lower  
bowel, t h i s  r e s u l t ,  in my op in io n , i s  a g a in s t  th e se  
organisms cau sin g  p e r n ic io u s  anaemia.
4 . L iv er  therapy r e s t o r e s  a p a t i e n t  w ith  
p e r n ic io u s  anaemia t o  normal h e a l th  and r e la p s e  
occurs when the s p e c i f i c  f a c t o r  i s  exh au sted .
This does not occur im m ediate ly  as th ere  i s  a c e r ta ir  
q u a n t ity  s to red  in  the system  and f o l lo w in g  the  
^ a d m in is tr a t io n  o f  the  therapy the p r i n c i p l e  i s  
a g a in  s to r e d .
5 . I t  i s  probable  th a t  once f r e e  h y d r o c h lo r ic  . 
a c id  i s  r e s to r e d  in  the stomach, permanent cure w i l l  
r e s u l t .  L iv er  therapy i s  to o  r e c e n t  t o  d e c id e  i f  
p e r s i s t e n t  therap y  w i l l  r e s t o r e  t h i s  fu n c t io n .
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6 . P e r s i s t e n t  p a r a e s th e s ia  o f  th e  hands and 
f e e t  may he e a r ly  c a s e s  o f  subaeute combined degen­
e r a t io n .  A l l  c a s e s  w ith  th e se  symptoms should  
have a c y t o l o g i c a l  exam ination and a f r a c t i o n a l  
t e s t  meal performed. L iver  therapy does a r r e s t  
the d egen era tion  and damage to  the  nervous system  
can be avoided i f  a l l  c a s e s  w ith  t h i s  p a r a e s t h e s ia  
are examined e a r ly .
7 . A l l  c a s e s  who have a c h lo r h y d r ia  should  
be p e r i o d i c a l l y  examined a s  a l s o  near r e l a t i v e s  ©f 
p a t ie n t s  w ith  p e r n ic io u s  anaemia. A s l i g h t  m egalo-  
c y t o s i s  should in  th e s e  c a s e s ,  e s p e c i a l l y  w ith  
a ch lorh yd r ia  in  the  absence o f  any c a u sa l  f a c t o r ,  be 
tre a ted  w ith  l i v e r  therap y .
- 6 7 -
Oase 1 *
j .L . Male, age 69 y e a r s .  O ccupation; R ailway  
Shunter.
Adm itted. 2 .7 .2 8 .
D ism isse d. 13. 8 . 28.
K e s u lt .  Much improved.
Complaint. In c r e a s in g  weakness o f  18 months 
du ration .
H is to r y . He was in  good h e a l th  and a b le  to  do hard 
work up t i l l  18 months ago. At f i r s t  f e l t  a p p e t i t e  
to  be poor and had to  stop  work on January 18 . 1928,  
because  o f  a se v er e  cough. She weakness became 
more pronounced and had t o  s ta y  in  bed fo r  2 months. 
He resumed work on March 22. 1928. The a n o rex ia  
and weakness became p r o g r e s s i v e l y  w orse, and had to  
stop  work on June 9 .  1928. Two weeks b e fo r e  ad­
m iss io n  he had r in g in g  n o i s e s  i n  h i s  e a r s  and a l s o  
headache which was w orse a t  n ig h t  and preven ted  
s le e p .
P ast  I l l n e s s . He d eve lop ed  e r y s i p e l a s  20 y e a r s  ago 
fo l lo w in g  a burn. At the age o f  14 y e a r s  h i s  eye  
was removed f o l lo w in g  an a c c id e n t .
S o c ia l  C o n d it io n . L iv e s  w ith  h i s  w ife  in  one room 
and k itc h e n .  The house i s  in  a good s t a t e  o f  
r e p a ir .  He smokes 1 oz. tobacco  per  week and i s  a 
t e e t o t a l e r .
Present C on d it io n . He l i e s  com fortab ly  in  bed in  
any d ecu b itu s .  The p a t i e n t  i s  o f  a heavy b u i ld  and 
has a lemon y e llo w  sk in .  H is e x p r e s s io n  i s  l i s t ­
l e s s  and t a l k s  in  a weak v o ic e .  The mucous mem- 
Dranerof th e  l i p s  and con June t iv a e  were very  p a le .
The p u p i l s  were o f  normal s i z e  and were equal and the  
s c l e r o t i c s  were p a le .  P u lse  96. R e s p ir a t io n s  26. 
Temp e r a t  u r e 97 •
Fam ily H is to r y . H is  p a r e n ts  d ied  o f  o ld  age. He 
has a w ife ,  one daughter and two sons a l i v e  and w e l l .  
Three o f  h i s  c h i ld r e n  d ie d  during in fa n c y  from 
c h e st  c o m p lic a t io n s .  A son a e t  17 y e a rs  d ied  
fo l lo w in g  a T.B. knee.
(a ) P h y s ic a l  Exam ination o f  D ig e s t iv e  System.
The l i p s  were p a le ;  e ig h t  deoayed t e e t h  were seen ;  
the tongue was l a r g e ,  m o is t ,  and d e e p ly  f i s s u r e d .
The fa u c e s  and pharynx were p a le  and he com plained
o f  o c c a s io n a l  dysp h ag ia . H is a p p e t i t e  was poor and 
had nausea when tak in g  food  -  t h i s  symptom was
p r e se n t  i r r e s p e c t i v e  o f  the type o f  food . He was
ra th er  c o n s t ip a t e d .
In sp e c t io n  o f  Abdomen. This appeared w e l l  nourished  
and o f  normal con tou r .
P a lp a t io n . There was marked r i g i d i t y  in  th e  e p i ­
g a s t r i c  r e g io n  b e g in n in g  about 3 in c h e s  above  
u m b ilicu s  and a l s o  s l i g h t  te n d e r n e s s  i n  the  l e f t  
i l i a c  f o s s a .  The sp le e n  was not p a lp a b le  and the
l i v e r  was o f  normal s i z e .  Nothing abnormal could  
be f e l t  in  the  abdomen.
P e r c u ss io n . The sp lee n  was s l i g h t l y  en la rg ed ;  
the l i v e r  d u l ln e s s  was normal.
(b ) Examination o f  th e  R e sp ir a to r y  System. He
had a sh o rt  dry cough and no e x p e c to r a t io n .  The
r e s p ir a t io n s  were 26 per m inute, r e g u la r  in  rhythm, 
w ith  poor expansion .
I n s p e c t io n . Ghest o f  normal shape.
P a lp a t io n . N othing abnormal. Vocal f r e m itu s  
normal.
P e r c u ss io n . The lu n g s  were reson an t throughout and 
o f  normal p i t c h  and r e s i s t a n c e .
A u s c u l ta t io n . The b rea th  sounds were v e s i c u l a r ,  no 
a d v e n t i t io u s  sounds heard . There was normal v o c a l  
reson ance.
( c ) Examination o f  the C ir c u la to r y  System. The 
p u lse  was 96 p er  m inute, r e g u la r ,  normal t e n s io n  
but o f  sm all volume.
H ea rt . No abnormal p u l s a t io n s  se en . The apex  
b eat  seen and f e l t  in  6th  i n t e r c o s t a l  space 1 inch  
w ith in  the  n ip p le  l i n e .
P e r c u ss io n . The upper border o f  c a r d ia c  d u l ln e s s  wa 
the 3rd in te r s p a c e ;  l e f t  border 1 in ch  w ith in  the  
n ip p le  l i n e ;  the r ig h t  border, the r ig h t  s t e r n a l  
l i n e .
A u sc u lt a t i o n . The f i r s t  sound a t  the apex was 
weak but the  sounds were normal in  the o th er  a r e a s .
! (d) Examination o f  the Nervous System,
1. Motor f u n c t io n s . There was no spasm, tremor  
nor p a r a ly s i s .  The g a i t  was normal and h i s  
s tr e n g th  f e e b l e .
p la n ta r  r e f l e x  f l e x o r ,  normal, abdominal r e f l e x e s ,  
the b ic e p s ,  t r i c e p s ,  su p in a to r  and pron ator  je r k s  
were normal. The p u p i l s  were equal and r e a c te d  to  
l i g h t  and accomodation.
4. Nothing abnormal on ophthalm oscopic  exam in ation  
and the s p e c ia l  s e n s e s  were normal, 
fe )  g e n i to -u r in a r y  System . Normal. Urine p a le  
amber; a c id ;  S .S . 1017; c o n ta in s  mucous and tr a c e  
o f  a ceton e .
( f ) Blood exam in ation .
Red blood c e l l s ,  1 ,0 9 0 ,0 0 0  
White b lood c e l l s  4 ,3 7 5  
Haemoglobin 33$
Colour Index 1 .5 1
A b lood  f i lm  showed a n i s o c y t o s i s  and p o i k i l o -  
o y t o s i s .  No n u c le a ted  r e d s .
Treatment.
Sensory f u n c t io n s .  These were normal
R e f le x e s .  The knee jerk s  were normal, th e
3 .7 .2 8 .  , L iq . d hyd roch lor  d i l .
\  Aqua v i .v • ^jowith m eals .
C A s e H A E  MATO LOGICAL C H A R T .
 'luName D  A
HAEMO­
GLOBIN
L EU C O ­
C Y T E S
8 0 0 , 0 0 0
REDBLOOD
20
7 0 0 . 0 0 0
6 0 0 , 0 0 05 ,500 ,000
5 0 0 , 0 0 0
5,000 ,000 100 4 0 0 , 0 0 0
4 l £
Disease
3 0 0 , 0 0 0200,0004 ,500 ,000 9 0
1 7 5 .0 0 0
1 5 0 .0 0 08 04 ,000 ,000
2 5 , 0 0 0
3 ,500 ,000 100 ,0007 0
9 0 , 0 0 0
3 ,000 ,000 6 0 8 0 , 0 0 0
7 0 , 0 0 0
2 ,500 ,000 6 0 , 0 0 05 0
5 0 . 0 0 0
4 0 . 0 0 02 ,0 0 0 ,0 0 0 4 0
3 0 , 0 0 0
3 0 2 8 , 0 0 0,500.000"
2 6 , 0 0 0
1, 0 0 0 ,0 0 0 20 24 ,0  0 0
2 2 , 0 0 0
5 0 0 ,0 0 0 20,000
1 9 ,0 0 0
8,000
1 7 ,0 0 0
1 6 ,0 0 0
1 5 ,0 0 0
1 4 ,0 0 0
1 3 ,0 0 0
1 2 ,0 0 0
1 ,000
10,000
9 , 0 0 0
8,000
7 , 0 0 0
6,000
5 , 0 0 0
4 , 0 0 0
3 , 0 0 0
2,000
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T h e  sh ad ed  area rep resen ts  the l im it s  for free H C 1. in 8o% o f  n orm al p e o p le ,  an d  a v e r a g e  rate o f
em p ty in g  (2-2J hours) .
------------------ represents free HC1.
 represents total acidity.
Summary.
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D O W N  B R O S . .  L t d .. L o n d o n
A Sfc J
N am e o f  P a tie n t
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T he shaded  area represents  the l im its  for free H C 1. in 80% o f  norm al p eop le ,  and  avera g e
e m p t y i n g  (2 - 2 $ h o u rs ) .
.......................... r ep resen ts  free H C 1.
 rep resen ts  total acidity
Summary.
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OOWN BR O S..  L t d .. L o n d o n .
- 7 1 -
6* 7,28* Liq. a r s e q i c a l i s  h yd roch lo r . m. 36.
Aqua/^ v i /
t wi . d .
1 8 .7 .2 8 .  L iq . a r s e n ic ,  h y d ro ch lor . m. v i i  t . i . d .
6 .8 .2 8 .  Allowed up.
D i e t . Milk.
3 .7 .2 8 .  Soup, pudding, t e a  and t o a s t .
6 o z s .  cooked l i v e r .  )
) D a i ly .
2 o zs .  raw l i v e r .  )
Case 2.
A.D. Male. Age 36 y e a r s .  O ccupation. 
Farmer.
Admitted. 1 2 .6 .2 9 .
D ism issed . 1 7 .7 .2 9 .
R e s u l t . Much improved.
Complaint. General weakness durin g  l a s t  8 weeks. 
P resen t I l l n e s s . Ah out m iddle o f  March 1929 he  
n o t ic e d  th a t  he e a s i l y  became drowsy and was not  
h im s e l f ,  a l s o  th a t  h i s  l i p s  were p a le  and h i s  sk in'  
a lemon y e llo w  co lo u r .  He became s le e p y  when he 
s a t  down. On one o c ca s io n  during A p r il  he f a i n t e d .  
His doctor gave him a t o n ic  and ad v ised  t e e th  
e x tr a c t io n  -  t h i s  made no improvement. He had 
l a t e r  in c r e a s in g  d i f f i c u l t y  in  c lim b in g  s t a i r s  and 
fo r  the  p a s t  fou r  weeks was c o n f in e d  to  bed.
P ast H ea lth . As a c h i ld  he had m eas les  and whoop­
ing  cough.
- 7 ^ -
Family H is to r y . Father d i e t  age 67 (unknown cause ) j  
and h i s  mother age 66 of some * blood* d i s e a s e .  A
I
brother and s i s t e r  d ie d  in  in fa n c y .  £He has 3 j
|
b r o th e rs  and 3 s i s t e r s  a l i v e  and w e l l .  He i s  un­
married.
i
Social C o n d it io n s . He l i v e s  in  a farm which i s  air^
and' dry. His m eals are reg u la r  and th ere  i s  ample j
|
food . He drinks about s i x  cups o f  s tro n g  te a  
d a i ly ,  smokes 20 c i g a r e t t e s  d a i ly  and i s  t e e t o t a l .  
P resent S t a t e .
(a) E xternal S u rfa c e . He l i e s  com fortab ly  in  bed
in  any d ecu b itu s  and appears w e l l  n ou rish ed . The 
sk in  i s  o f  a lemon y e l lo w  c o lo u r  and has a la n g u id  
e x p r e ss io n .  He had an arcus s e n i l i s ,  and very
p a le  c o n ju n c t iv a e .  H is e y es  were a l i t t l e
p u ffy  and th ere  was s l i g h t  oedema o f  the  a n k le s .
There were no g lan d u lar  enlargem ents*
P u lse  112. temperature 97*6. R e s p ir a t io n s
22 *
(b) Nervous System. there  were no motor d i s ­
orders, no tremor, no p a r a ly s i s ,  though because  o f  
h i s  weakness he could  not keep e a s i l y  e r e c t .
There was no d is tu rb an ce  of s e n s a t io n .  the p u p i l s  
of the eye were equal and o f  normal s i z e  and r e ­
acted  to  l i g h t  and accom odation. the p la n ta r  
r e f l e x  was f l e x o r  and th e re  was no knee or ank le  
jerk . The arm jerk s were d i f f i c u l t  to  e l i c i t .
- 7  '7—
There were no vaso-m otor nor tro p h ic  d is o r d e r s .  
V is io n  was good and ophthalm oscopic exam ination  
r ev ea led  noth ing  abnormal*
0c) C ir c u la to r y  System . He had o c c a s io n a l  bou ts  
o f  p a l p i t a t i o n  and dyspnoea on s l i g h t  e x e r t io n .  
H eart.
(1) I n s p e c t io n . Ho abnormal p u l s a t io n s ,  no
b u lg in g s  nor d e p r e ss io n s .  The c a rd ia c  apex cou ld  
not be seen .
i c )  P a lp a t io n . The apex b ea t  f e l t  in  6 th
l e f t  in te r s p a c e  from n ip p le  l i n e .  Ho t h r i l l s  
f e l t .
( 3 ) P e r c u ss io n . Upper border 3rd r ib ;
r ig h t  border -  r ig h t  s t e r n a l  margin, l e f t  border  
w ith in  l e f t  n ip p le  l i n e .
(4) A u s c u l ta t io n . The h ea r t  sounds were 
normal excep t fo r  a s o f t  V .S . murmur a t  the apex.
The a r t e r i e s  had a normal f e e l i n g ,  the  p u ls e  was 
reg u la r ,  normal te n s io n  and volume.
(d ) R esp ira to ry  System. This was normal.
Alim entary System. The l i p s  were p a le  and 
so were the gums, fa u ces  and pharynx. H is a p p e t i t e  
was poor and was in c l in e d  to be c o n s t ip a te d .
Teeth c a r io u s .
i’he abdomen was o f  normal shape and p a lp a t io n  
o f ' t h e  abdomen r e v e a le d  i t  to  be normal. l i v e r
and sp lee n  were normal.
f V L • Uf H a e m a t o l o g i c a l  C h a r t .
Name C&a*- b
Age
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C Y T E S
_ L ( v £ C
6 .0 0 0 .0 0 0 120 8 0 0 , 0 0 0
7 0 0 , 0 0 0
5 .500 .000 110 6 0 0 . 0 0 0
5 0 0 , 0 0 0
5 ,000 ,000 100 4 0 0 , 0 0 0
3 0 0 , 0 0 0
'  4 ,5 0 0 ,0 0 0 9 0 2 0 0 , 0 0 0
1 7 5 ,0 0 0
4 ,000 ,000 8 0 1 5 0 ,0 0 0
1 2 5 ,0 0 0 i \
3 ,500 ,000 7 0 1 0 0 ,0 0 0 i ■
9 0 , 0 0 0 !' V
3 ,000 ,000 6 0 8 0 , 0 0 0 i
7 0 , 0 0 0 \ a 111 t
2 .500 ,000 5 0 6 0 , 0 0 0 f  j
5 0 , 0 0 0 ^  \
'  2 ,000 ,000 4 0 4 0 , 0 0 0
30 ,0  0 0
+ -1,500,000 3 0 2 8 , 0 0 0
1’OOO.OOO"
2 6 , 0 0 0 I
2 0 2 4 , 0 0 0 I
2 2 , 0 0 0
0 0 0 ,0 0 0 10 2 0 , 0 0 0 (
1 9 ,0 0 0 i --------
1 8 ,0 0 0
1 7 ,0 0 0
L 1 6 ,0 0 0 \
1 5 ,0 0 0 I 4
1 4 ,0 0 0 J I,
1 3 ,0 0 0 }
1 2 ,0 0 0 /
1 1 ,0 0 0 f \
10 ,000
9 , 0 0 0 J
8 , 0 0 0
7 , 0 0 0 1 N
6 , 0 0 0 r
5 , 0 0 0
4 , 0 0 0
3 , 0 0 0
2 , 0 0 0
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T he sh ad ed  area represents  the l im its  for free H C 1. in 8o% o f  norm al p eo p le ,  and  a v e r a g e  rate ot
e m p ty in g  (2-2^ hours).
 rep resen ts  free H C 1.
---------- rep resen ts  total  ac id ity
Summary.
2. F^CES.
DOWN BR O S..  L t d . L o n d o n .
G  A S T R O -IN T E S T IN A L  A N A L Y S IS .
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S t a r c h  
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The sh ad ed  area represents  the  l im its  for free H C 1. in 80% o f  norm al p eop le ,  and avera g e
e m p ty in g  (2-2^ hours).
.......................... r ep resen ts  free H C 1.








DOWN BR OS.,  L t d . L o n d o n .
( f )  S e n ito -u r in a r y  System. This was normal.
U rine . Yellow c o lo u r .  A cid . S.G. 1020, and 
had no Abnormal c o n s t i t u e n t s .
c e l l s  to  co n ta in  m eg a lo cy tes ,  m e g a lo b la s ts .  I t
a l s o  in d ic a te d  p o i k i l o c y t o s i s  and po lychrom asia .  
Red blood c e l l s t 915 ,62 5 .
White b lood c e l l s , 5 ,3 1 0 .
Haemoglobin, 3 1 .7 .
Colour Index, 1 .5 .
Treatment. 1 9 .6 .2 9 .  L iq . a r s e n ic a l  m.3. t i d .
2 2 .6 .2 9 .  Liq. a r s e n ic a l ,  t . i . d .  28»-6.29.
Allowed up.
D i e t . Soup, pudding, t e a  and bread.
1 4 .6 .2 9 .  L igh t d i e t  and \  l b .  l i v e r  d a i l y .
Case 3 .
Mrs. A .S . Age 54. Occupation. H ousewife.
Adm itted. 1 5 .1 0 .  29.
D ism issed . 3 .1 2 .2 9 .
R e s u l t . G reatly  improved.
Complaint. Weakness o f  in c r e a s in g  s e v e r i t y  fo r  
i n d e f i n i t e  p e r io d , becoming more acu te  s in c e  the  
atta ck  o f  pneumonia in  August 1929.
H is to ry  o f  P resen t  i l l n e s s . The p a t i e n t  was 
operated upon fo r  g a l l  s to n e s  two y e a r s  ago and has  
not been keeping w e l l  s in c e .
(g) Blood Exam ination. A f i lm  showed
- 7 E -
She developed rheumatism in  May 1929, which k ep t  her  
in  bed for  two months. At the  end o f  August she
had pneumonia. S ince then she has been f e e l i n g  j
|
very weak and kept to  bed. She was trou b led  w ith  a j  
cough and b r e a th le s s n e s s ,  and f e l t  h e a r t  thumping 
when try in g  to  f a l l  a s le e p .  The c o lo u r  o f  her  
sk in  was always p a le  but has been more so th e se  p a s t  ; 
few weeks. Her a p p e t i t e  has been poor f o l lo w in g  the  
a tta ck  o f  pneumonia and s in c e  then h a s  had o c c a s io n -  I 
a l  t i n g l in g  s e n s a t io n s  i n  the l e g s .  She h a s  had a 
sore mouth o c c a s io n a l ly .  She i s  not su b je c t  to  
headaches nor f a i n t i n g  a t ta c k s .  Her bow els are 
c o n s t ip a te d .  i
P rev iou s I l l n e s s e s . Her h e a l t h  h as  been good up 
t i l l  ten y ea rs  when she had an a t ta c k  o f  acu te  
g a s t r i t i s .  Two y e a rs  l a t e r  she was k ep t under  
ob servation  in  th e  h o s p i t a l  fo r  g a l l  s t o n e s ,  bu t was 
not operated upon. Two y ea rs  ago she was operated  
in  a Fur s in g  Home for  g a l l  s to n e s .  In May 1929 
she was in  bed w ith  rheumatism and a t  th e  end o f  
August 19 2^ ? had an a t ta c k  o f  pneumonia. j
Family H is to r y . Her mother d ied  from an unknown 
cause and her fa th e r  d ied  from b r o n c h i t i s .  A 
brother died fo l lo w in g  asthma and she has one s i s t e r  
a l i v e .  Of 12 c h i ld r e n  th e r e  are 8 l i v i n g ,  one 
d ied  4 /1 2  year , another  fo l lo w in g  an in ju r y ,  and two 
a f t e r  pneumonia.
- 7 6 -
S o o ia l  H is t o r y . She l i v e s  in  a 2 room and k itc h e n  
house which i s  damp.
P resen t C o n d it io n . The p a t i e n t  l i e s  com fortab le  
in  bed in  any d e c u b itu s .  Her complexion i s  p a le  
and her sk in  i s  o f  a lemon y e l lo w  c o lo u r .  She 
appears w e l l  b u i l t  and nourished  and the sk in  i s  
dry and smooth. There are no p a lp a b le  g lan d s but
she has a la r g e  sca r  in  th e  e p i g a s t r i c  r e g io n  where
she was operated on. There i s  some oedema o f  the  
a n k les .  W.R. n e g a t iv e .
(a) Hervous System . There are no motor 
d is o r d e r s  but her s tr e n g th  i s  f e e b l e ,  and th ere  are  
no sensory  d is tu r b a n c e s .  The p u p i l s  are o f  equal 
and normal s i z e  and r e a c t  t o  l i g h t  and accom odation. 
The p la n ta r  r e f l e x  i s  f l e x o r ,  th e re  i s  a k n e e - je r k  
and arm r e f l e x e s ,  and the s u p e r f i c i a l  r e f l e x e s  o f  
the body were p r e s e n t .  There are no tro p h ic  or 
vasomotor d is o r d e r s  and eye exam ination proved  
normal.
(b) O a rd io -v a scu la r  System. The p u ls e  r a te  
was 84 per m inute, r e g u la r  in  fo r c e  and rhythm, 
sm all p u ls e  and m oderate ly  e a sy  t o  com press. Ho
ca rd ia c  im pulse seen  or f e l t  in  c h e s t .
P e r c u ss io n . Upper border  o f  ca rd ia c  d u l ln e s s  was . 
the 3rd l e f t  in t e r s p a c e .  R ight border -  was the  
l e f t  s t e r n a l  margin; the l e f t  border -  1C cm. from 
the m iddle l i n e .  The ca rd ia c  apex was in  the 6 th  
in te r s p a c e  from th e  m id -c la v ic u la r  l i n e .
- 7 7 -
A u s c u l ta t io n . The h e a r t  sounds were r e g u la r  and not  
very s tron g  in  c h a r a c te r .  The f i r s t  sound a t  the  
apex was abrupt, and th e r e  are  no a d v e n t i t io u s
sounds. |
1
( o ) R e sp ir a to ry  Sounds. The c h e s t  was j
sym m etrical in  shape and th e  b r e a th in g  was 20 per  j
minute and r e g u la r .  There was s l i g h t l y  in c r e a se d
i
v o c a l  frem itu s  o f  th e  l e f t  b a se . On p e r c u s s io n  
th ere  was an im paired note  in th e  back o f  th e  c h e s t  
and th ere  was d u l ln e s s  o f  the l e f t  b ase . The 
r e s p ir a to r y  murmur i s  harsh  and th e r e  i s  tubular
|
b rea th in g  over the l e f t  b a se .  Khonchi heard a l l  j
over the c h e s t  and v o c a l  resonance was in c re a se d
i ;
| over the l e f t  b a se .  I
!
(d) A lim en tary  System. The l i p s  were v e ry
pale  and the  tongue p a le ,  smooth and s l i g h t l y  
f i s s u r e d .  There was a la r g e  amount o f  a d ip o se  t i s s u e  
in  the  abdominal w a ll ,  bu t th e re  was no p a in ,  ten d ­
ern ess  nor r i g i d i t y .  The l i v e r ,  sp le e n  and k id n ey s  
were not p a lp a b le  and on p e r c u s s io n  the  sp le e n  and 
l i v e r  were of normal s i z e .  There was an area  
showing in c r e a se d  r e s i s t a n c e  and d u l ln e s s  t o  p e r c u s s ­
ion j u s t  below the  l e f t  c o s t a l  margin.
Urine. A lk a l in e ,  dark amber c o lo u r ,  S.G. 1016, dep­
o s i t  o f  ph osp hates and a tr a c e  o f  albumin.
(e )  Blood Exam ination. 1 5 .1 0 .2 9 .  Blood
f i lm  shows red blood c o r p u s c le s ,  n u c le a te d  r ed s ,  
pu nctate  b a s o p e n l ia ,  polym orphs.
- 7 8 -
Red Blood U e l l s  600 ,000
White Blood c e l l s ,  6 ,00 0
Haemoglobin, 20$
Colour Index, 1 .7 .
Treatment.
1 6 .1 0 .2 9 .  l i q .  a r s e n i c a l i s  m . i i i .  t .  i . d .
(Stopped 2 2 .1 0 .2 9 . )
1 6 .1 0 .2 9 .  Neo k h a r s iv a a , .6  gms. L iver  e x tr a c t .
2 2 .1 0 .2 9 .  IJr l i q .  a c id  h y d r o e h l o r d i l ^ i v .
l i q .  a r s e n ic  h y d ro ch lr . m. 36.
Aqua. ^  v i .
s ,r  tr ! a  iv
N eokharsivan, .6gm.
2 8 .10 . 29. A n t ip h lo g e s t in e  over th e  c h e s t .
28 .10 . 29. jueo K harsivan, .6  gms.
4 .1 1 .2 9 .  Neo K harsivan, .6  gms.
1 3 .1 1 .2 9 .
/ l i q .  A r s e n i c a l i s  3 ^
/
^ _A cid  h y d r o c h lo r d i l  3  v i .  
Aquaq^ ^  v i .
b.fc»A (Stopped 2 1 .1 1 .2 9 )
2 1 .1 1 .2 9 .  ij, A^id h yd roch lor  d i l 3 v i .  
/A qu a^ /^ -^  v i .
f y } t W ± th  m e a l s #
B. Heo Kharsivan .6  gms.
30. 11 .  29. heo Kharsivan .6  gms.
Diejfc. Milk ,  t e a ,  soup.
2 7 .1 0 * 2 9 .  Puddings ,  poached eg g ,  t e a ,  b re a d ,  f i s h .
3 . 1 1 . 2 9 .  l i v e r  d a i l y .
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8 0 0 , 0 0 0120
5 .5 0 0 ,0 0 0
' 'J~* 't'jir JUj,5 0 0 . 0 0 0
4 0 0 . 0 0 05 ,000 ,000 00Age 3 0 0 , 0 0 0
4 ,5 0 0 ,0 0 0 9 0 2 0 0 ,0 0 0
1 7 5 ,0 0 0
£  U
Disease
4 ,0 0 0 ,0 0 0 8 0 1 5 0 ,0 0 0
1 2 5 .0 0 0
3 ,5 0 0 ,0 0 0 100,0007 0
9 0 , 0 0 0
3 ,0 0 0 ,0 0 0 6 0 8 0 , 0 0 0
7 0 , 0 0 0
2 ,5 00 ,000 6 0 , 0 0 05 0
5 0 , 0 0 0
2 ,0 0 0 ,0 0 0 4 0 , 0 0 04 0
3 0 , 0 0 0
3 0 2 8 , 0 0 0,500 ,000
2 6 , 0 0 0
,000,000 20 2 4 , 0 0 0
2 2 , 0 0 0
SO 0 ,000 20,000
1 9 .0 0 0
1 8 .0 0 0
1 7 ,0 0 0
>,000
1 5 ,0 0 0
1 4 ,0 0 0
1 3 ,0 0 0
1 2 , 0 00
11 , 00 0
10,000
9 , 0 0 0
8,000
5 , 0 0 0
4 , 0 0 0
3 , 0 0 0
2,0 00
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E O SIN O PH IL S
NUCLEATED R E D C E L L S
e ^
H a e m o g l o b i n  —  R=e dR e d  Co r p u s c l e s - B l a c k L e u c o c y t e s  - t  R lltc  •■(Coll eyi'ts ------- ' "
M.D.,D.Sc..M.n.C.r>, .
G  A S T R O -IN T E S T IN A L  A N A L Y S IS .
Name of Patient \Vl"o. H'S- Ward Bed
i. FRACTIONAL TEST-MEAL. Date. ^ 2,0 . l 0 ' W
Fasting
Fasting Juice. 
Volume.  ^^ ,
Cells.
4 2  + I hr. 1+ 12 I? 2hr. 2+ 22  2 4  3hr.
Mucus
B ile  J .
BI ood -  -
■j^  NaOH(%HCl.)<
VoHZl<
S t a r c h  m 
100 (-364)
9 0 ( - 3 2 7 )
S O |- 2 9 2 )
7 0 ( - 2 5 5 )
6 0 1 -2 1 9 )
5 0  (• 182)
4 0 | - I 4 6 )
3 0 1 -1 09 )











The shaded  area r ep res en ts  the l im i t s  for free H C 1. in  8o% o f  n orm al p eop le ,  and a v era g e  rate o f





D OWN B R O S . .  L t d .. L o n d o n








Date. 2_, / 1  ^
F as ting I hr. U  I2 U  2 hr. 2 a 2 a  2 4  3 h r .
M u c u s J  -
B lood
Stdrch 1 v 
100 (-364)
9 0 ( 0 2 7 )
8 0 - 2 9 2 )
7 0 - 2 5 5
601-219 )
50  (* 182)
4 0  (-146
3 0  (-109)
2 0 1 -0 7 3
10 -036
H Cl. i
N a O H ( % H C l . ) <




The shaded area rep r e se n ts  the  l im i t s  for free H C 1. in  80% o f  n orm al p eo p le ,  and  a v era g e  rate o f
e m p ty in g  (2-2^ hours) .
_________   represents free HC1.
 represents total acidity.
Summary.
2. FAECES.
DO WN  B R O S . .  L t d .. L o n d o n .
- o O -
Case__4.
M.M. , Female, age 39 y e a r s .  O ccupation. H ousewife. 
Adm itted . 4 .1 1 .2 8 .  j
j
D ism issed . 7 .1 .2 9 .
R e s u l t . Much improved.
Complaint. B r e a th le s s n e s s  and pain  a c r o ss  the  
c h e s t  on e x e r t io n ;  i
H is to ry  o f  P re se n t  I l l n e s s . P a t ie n t  has "been weak I
*
and anaemic fo r  th e  p a s t  5 y e a rs  and was t r e a t e d  j
l
{
w ith  t o n ic s  w ith ou t b e n e f i t .  For the  p a s t  12 
months she has n o t ic e d  her  f e e t  and a n k le s  sw e l l  
on s ta n d in g . She cannot walk on the  l e v e l  beyond 
200 yards w ith o u t  h av in g  a r e s t .  O c c a s io n a l ly  she I
has f a i n t i n g  a t t a c k s  when s to o p in g .  These symptoms \
|
have become p r o g r e s s iv e ly  worse during th e  p a s t  2 j 
months. L iv er  had not been taken . i
i
P revious H ea lth . She had m ea s les  and b r o n c h i t i s  
as a c h i ld .  At th e  age o f  8 y e a r s  en larged  g la n d s  
in  the neck which had been p r e se n t  f o r  some tim e  
broke down.
S o c ia l  C o n d it io n s . She l i v e s  in  a 3 room and 
k itch en  house w ith  a husband and f i v e  c h i ld r e n .
Family H is to r y . Her f a th e r  d ie d  o f  pneumonia.
Her mother, th r e e  b r o th e r s  and one s i s t e r  are a l i v e  
and w e l l .
Present C o n d it io n . P u lse  84 . R e s p ir a t io n s  24. 
Temperature 98.
The p a t i e n t  l i e s  com fortab ly  in  bed any any
d e c u b itu s .  Her com plexion i s  p a le  and the sk in
has a y e l lo w is h  t i n t ,  which i s  dry to  th e  touch . j
The p u p i l s  are ra th er  l a r g e  and equal in  s i z e .  j
There i s  an o ld  i r r e g u la r  scar  in  th e  n eck .
The mucous membrane are very  p a le .  She i s  o f  
average b u i ld  and appears w e l l  nou rished . Ho 
glands are e n la rg e d .
(a) O a rd io -v a scu la r  System . The p u ls e  r a te  j
i s  84 per m inute, r e g u la r ,  e a s i l y  compressed, low j
volume. The a r t e r i e s  are s c a r c e ly  p a lp a b le .  j
The H eart. The p r a e c o r d ia l  area  does not show I
any abnormal p u l s a t io n s .  The apex b e a t  can be j
seen and f e l t  in  th e  6th l e f t  in t e r s p a c e ,  11 cms. 
from the mid s t e r n a l  l i n e .  Upper border o f  the
heart i s  the 3rd in t e r s p a c e .  L e ft  border o f  the
h eart i s  12 cms. from th e  mid s t e r n a l  l i n e .  !it
i
Right border of th e  h e a r t  i s  l e f t  s t e r n a l  l i n e .
(b) R e sp ir a to r y  System . Both s i d e s  o f  the  
c h e s t  are not q u ite  sym m etr ica l.  There i s  s l i g h t  
bu lg in g  in  th e  3rd and 4 th  in t e r s p a c e s .  The 
borders o f  th e  lun g  were normal. On p e r c u s s io n  
there  was normal lu n g  reson ance, and on a u s c u l t a t io n  
the R.M. was v e s i c u l a r .
(c )  D i g e s t i v e  System . The l i p s  are p a le  
and th ere  are ten  c a r io u s  t e e t h .  The tongue i s  
f la b b y , m oist  and s l i g h t l y  f i s s u r e d ,  and the  
fau ces  and pharynx are p a le .  Her a p p e t i t e  i s
- 8 2 -
very  poor and she h as  o c c a s io n a l  a t ta c k s  o f  diarrhoea.. 
The s p le e n ,  l i v e r  and k id n e y s  were n o t  p a lp a b le ,  
though the sp le e n  on p e r c u s s io n  was a l i t t l e  en la rg e d .  
Nothing abnormal could  be f e l t  in  the  abdomen.
(a) Nervous System . There were no motor, 
sensory  or tr o p h ic  d is o r d e r s .  The p u p i l s  rea c ted  toj 
l i g h t  and accom odation, the  p la n ta r  r e f l e x  was 
f l e x o r ,  the  knee r e f l e x  was d i f f i c u l t  to  e l i c i t .
There was no abdominal r e f l e x e s ;  the arm r e f l e x e s  
were p r e s e n t .  There was no d is tu rb a n c e  o f  v i s i o n  
or o f  the s p e c i a l  s e n s e s .
(e )  G en ito -U rin ary  System. This was normal. 
M enstruation was i r r e g u la r  and sc a n ty .  The u r in e  
was y e l lo w ,  S.G. 1018, a c id ,  and c o n ta in e d  a tra c e  
of ace to n e .
( f )  Examination o f  th e  B lood . This proved  
n ega tive  w ith  a Wasserman T est. Blood f i lm  showed 
m egalo cy tes ,  m e g a lo b la s ts ,  m onocytes, a n i s o c y t o s i s  
and a few polymorphs.
Red Blood C e l l s . 1 ,2 2 0 ,0 0 0  
White Blood C e l l s . 4 ,5 0 0 .
Haemoglobin. 25^
Colour Index. 1 .1
- 8 3 -
Treatment.
7 .1 1 .2 8 .  L iq . A r s e n i c a l i s  m . i i i  t
1 1 .1 1 .2 8 .  L iq. A r s e n i c a l i s  m. v .  t
1 8 .1 2 .2 8 .  L iq . A r s e n i c a l i s  m .v i .  t
21. 12. 29. Allowed up.




Soup, pudding and t o a s t .  
L iver  stopped 9 .1 1 .2 8 .
1 0 .1 1 .2 8 .  L iver  e x tr a c t
5 .1 2 .2 8 .  F u l l  d i e t
H a e m a t o l o g i c a l  C h a r t .
Name D A T  E
REDBLOOD HAEMO­
GLOBIN
LEU C O ­
C Y T E SCORPUSCLES
6T6OOTOOO 120 8 0 0 , 0 0 0
7 0 0 . 0 0 0
ivg-g .  c  t5 ,500 ,000 6 0 0 , 0 0 0
5 0 0 , 0 0 0
5 0 0 0 ,0 0 0  100 4 0 0 , 0 0 0
3 0 0 , 0 0 0
4 ,5 0 0 ,0 0 0  9 0 2 0 0 ,0 0 0
1 7 5 ,0 0 0
4 ,0 0 0 ,0 0 0 8 0 5 0 , 0 0 03
Disease
1 2 5 ,0 0 0
3 ,5 0 0 ,0 0 0 100,0007 0
9 0 , 0 0 0
3 ,0 0 0 ,0 0 0 6 0 8 0 , 0 0 0
7 0 , 0 0 0
2 ,500 ,000 6 0 , 0 0 05 0
5 0 , 0 0 0
2 ,0 0 0 ,0 0 0 4 0 4 0 , 0 0 0
3 0 . 0 0 0
2 8 . 0 0 03  0'5 0 0 .000
2 6 , 0 0 0Notes ,000 ,000 2 0 24 ,0  0 0
2 2 , 0 0 0
20,000
1 9 , 0 0 0
1 8 ,0 0 0
1 7 ,0 0 0
1 6 ,0 0 0
1 5 ,0 0 0
1 4 ,0 0 0




9 , 0 0 0
8,000
7 , 0 0 0
6,000
5 , 0 0 0
4 , 0 0 0
3 , 0 0 0




LY M PH O C Y TES, S M A L L JowD if f e r e n t ia l  
Count  




EO SIN O PH ILS
NUCLEATED R E D C E L L S
L e u c o c y t e s
C y  (/ZcffsstzAscf' M.V.. D. Sc.. Jd.Fi.C. /?.
R e d  C o r p u s c l e s - B l a c k H a e m o g l o b i n  —  R e d








Date. *-) • i, • a -g
B lo o d  .
S t a r c h  
100 ( - 3 6 4 )"
9 0 ( - 3 2 7 )
7 0 ( - 2 5 5 )  
6 0 1 -2 1 9 )  
N a  OH ( % H  CL.)< 5 01 -18 2 )












The sh ad ed  area re p r e s e n ts  the  l im i t s  for free H C l .  in 8o% o f  n orm al p e o p le ,  and  a v era g e  rate o f
em p ty in g  (2-2J hours) .
................   represents free HCl.
---------------- represents total acidity.
Summary.
2. FAECES.
d o w n  b r o s  i 1w  =5-. L t d .. L o n d o n .
G A S T R O -IN T E S T IN A L  A N A L Y S IS .
Name of Patient lv]. Ward Bed
i. FRACTIONAL TEST-MEAL. Date, ^
Fasting Juice 
Volume
U  C  c  r
Cells.
F as t in g  T  a 
M u c u s ,  j .
Bi le
B lo o d
S t a r c h  _ 
100 (-364)"
9 0 ( 0 2 7 )
701-255)
6 0 1 -2 1 9 )  
N a  OH ( % H CL.)< 50  ( - 182) 












The shaded  area r ep res en ts  the  l im i t s  for free H C l.  in 8o% o f  n orm al p e o p le ,  and  a v e r a g e  rate o f
e m p ty in g  (2-2J hours) .
................ represents free HCl.
 represents total acidity.
Summary.
2. FAECES.
D O W N  B RO S . .  L t d .. L o n d o n .
- 0 4
Case 5 .
Mrs. A * Age 54 y e a r s .  Occupation. H ousew ife. 
Adm itted. 2 9 .1 2 .2 9 .
D ism issed . 2 1 .2 .3 0 .
R e s u l t . Good.
Complaint* Troublesome cough o f  two w eek’ s 
d u ra t io n .
P resen t  H is t o r y . P a t ie n t  aware o f  s u f f e r in g  from 
p e r n ic io u s  anaemia fo r  the  p a s t  n in e  months. She 
was t r e a t e d  fo r  t h i s  i l l n e s s  but d id  not keep up 
the l i v e r  trea tm en t r e g u la r ly .  She f e e l s  very  
exhausted and has become p r o g r e s s iv e ly  weak.
A fte r  a c h i l l  two weeks p r e v io u s ly  she has been  
troubled  w ith  a cough.
P rev iou s H e a lth . She had on ly  m easles  a s  a c h i ld .  
S o c ia l  C o n d it io n s . Her house c o n ta in s  2 rooms 
and a k i t c h e n ,  which i s  dry.
Family H is t o r y . F ather  d ied  o f  o ld  age . Mother 
fo l lo w in g  a c e r e b r a l  haemorrhage. She has two 
s i s t e r s  and one b ro th er  a l i v e  and w e l l .  Her 
husband and th ree  c h i ld r e n  are k eep in g  w e l l .
P resen t C o n d it io n . She l i e s  i n  bed in  the d o r sa l  
d e c u l i t u s  and i s  ra th er  r e s t l e s s  because  o f  the  
cough. Her fa c e  i s  p a le  and appears la n g u id .
The raucous membranes are p a le  and the p u p i l s  are  
of normal s i z e  and e q u a l .  She i s  w e l l  b u i l t  and
- 6 5 -
lO O kS w e l l  n o u r ish e d . The sk in  i s  o f  a lemon y e llo w  
t i n t  which has a lm ost a v e lv e t y  f e e l .  There are no 
g lan d u la r  en largem en ts. Temperature 9 8 .2
(a) Nervous System . The motor, sen sory  and 
vaso-m otor system s are normal ex cep t  fo r  the  
m uscles b e in g  f la b b y . ihe eye r e f l e x e s  are normal, 
The p la n ta r  r e f l e x  i s  f l e x o r .  K. J. i s  p r e se n t ;
the arm jerk s  are p r e se n t  and so are the s u p e r f i c i a l  
r e f l e x e s  o f  the abdomen. She v i s i o n  sen se  i s  nor­
mal and so are the o th er  s p e c i a l  s e n s e s .  The craniajL 
nerves are normal.
( b )  O a rd io -v a scu la r  System. The p u lse  r a te  
i s  84 per  m inute , r e g u la r ,  normal t e n s io n  and v o l ­
ume. The p r a e c o r d ia l  area  r e v e a l s  no abnormal 
p u l s a t io n s ,  and th e  ca rd ia c  im pulse  can be seen  and 
f e l t  in  th e  6 th  l e f t  in te r s p a c e  10 cms. from the  
l e f t  s t e r n a l  l i n e .
Upper border o f  c a rd ia c  d u l ln e s s  i s  4 th  r ib .  
l e f t  n « it w it i n  w ith in
m id -c la v ic u la r  l i n e .
R igh t border o f  c a r d ia c  d u l ln e s s  i s  l e f t  s t e r n a l  
l i n e .
A u s c u l ta t io n . The h e a r t  sounds are not  
a b s o lu te ly  r e g u la r ,  but th ey  are r e g u la r  and o f  good 
q u a l i ty .  There i s  a s o f t  V .S . Murmur a t  the apex.
- 8 6 -
(c )  R e sp ir a to r y  System . The c h e s t  w a ll  i s  
symmetrical and expands w e l l  w ith  r e s p ir a t io n .
The p e r cu ss io n  note  i s  pesonant throughout and the I 
R.M. i s  v e s i c u la r .  O ccasion a l r a l e s  are heard and 
there  i s  prolonged e x p ir a t io n s .  She h as  a l o o s e  I 
cough and a c le a r  fr o th y  s p i t .  j
(d) D ig e s t iv e  System . The mucous membranes j
|
o f  the l i p s  are very  p a le ;  th e  tongue i s  p a le  and 
m oist; she has an o rex ia  and the  bowels are r e g u la r .  
The sp le e n  and l i v e r  are normal in  s i z e .  Nothing  
abnormal could  be f e l t  in  th e  abdomen. Ten s e p t i c  
t e e th  in  upper jaw. j
(e )  G en ito -U rin ary  System . This was normal, 
the u r in e  was a c id ,  p a le  amber; S.G. 1012, and 
there  i s  a d e p o s i t  o f p ink  u r a t e s .
Examination o f  the B lood . The W.R* was n e g a t iv e .
A blood f i lm  r e v e a le d  m eg a lo c y te s ,  and m e g a lo b la s t s ,  
polychrom asia , norm ocytes, polymorphs and e o s in o p h i l s .  
Red Blood C e l l s . 3 ,1 4 0 ,0 0 0  
White Blood C e l l s , 6 ,200*
Haemoglobin. 76$
C*1 • 1 . 2 .
Treatment.
R,
30. 12* 29. Ammon. Garb.
T in ct .  -jd a l lae, 
Chlorodyne 3  i i i
AquaV _3 v i .
f f u j . ^ f b t . i .d .
Emulsion
- 8 7 -
2 5 .1 .3 0 .  Allowed up,
P i e t . Soup, pudding, t e a  and bread.  
3 1 .1 2 .  29. L iv er .
1 4 .1 .  30 . poached eg g s .
1 9 .1 .3 0 .  L ig h t  d i e t .
0^7* (X-~V0t HAE MATO LOGICAL C H A R T .
Name D  A
LEUCO-REDBLOOD HAEMO­
GLOBIN CYTE SCORPUSCLES
6 0 0 0 . 0 0 0
1  I V tf
120 8 0 0 . 0 0 0
7 0 0 . 0 0 0
5 0 0 . 0 0 05 . 5 0 0 , 0 0 0
5 0 0 0 , 0 0 0 00
3 0 0 , 0 0 0
2 0 0 0 0  04 . 5 0 0 . 0 0 0 9 0
7 5 , 0 0 0
5" U r
Disease
1 5 0 , 0 0 08 04 , 0 0 0 , 0 0 0
125 , 0 0 0
100,0003 . 5 0 0 , 0 0 0 7 0
9 0 , 0 0 0
3 , 0 0 0 . 0 0 0 6 0 8 0 , 0 0 0
7 0 . 0 0 0
6 0 , 0 0 02 . 5 0 0 , 0 0 0 5 0
5 0 . 0 0 0
4 0 , 0  0 02 .0 0 0 .0 0 0 4 0
3 0 , 0 0 0
3 0 2 8 . 0 0 0, 5 0 0 ,0 0 0
2 6 , 0 0 0Notes
C r - J .  L—
2 4 , 0  0 01.000.000 20
2 2 . 0 0 0
2 0 ,0 0 0
1 9 . 0 0 0
18.0 00'
1 7 , 0 0 0
1 6 , 0 0 0
15,0 0 0
1 4 . 0 0 0




9 . 0 0 0
8.000
7 , 0 0 0
6.000
5 , 0 0 0
4 ,0  0 0





LY M PH O C Y TES, SM A L L 2 0D if f e r en t ia l  
Count  






H a e m o g l o b i n  —  R e d L e u c o c y t e s
yy
R e d  C o r p u s c l e s -  B l a c k
f 5
G A S T R O IN T E S T IN A L  A N A L Y S IS .
Name of Patient Ward Bed




M u c u s «i) ' >
B lo od
S t a r c h  <•
100 ( - 3 6 4 ) --------
9 0 ( 0 2 7 )
8 0 ( - 2 9 2 )
20(*073)1
20








The shaded  area re p r e se n ts  the  l im i t s  for free H C 1. in  80% o f  norm al p eo p le ,  and  a v era g e  rate o f
em p ty in g  (2-2J hours) .
____________represents free HC1.
 represents total acidity.
Summary.
2. FiECES.
d o w n  B R O S . .  L t d . .  L o n d o n .





'"KvvO .  ^ - S- Ward
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The shaded area r e p r e s e n ts  the  l im i t s  for free H C l .  in 8o% o f  norm al  p e o p le ,  and  a v e r a g e  rate o f
e m p ty in g  ( 2 - 2 %  hours) .
.............  represents free HCl.
---------------- represents total acidity.
Summary.
2. FiECES.
DO WN  B RO S . .  L t d . .  L o n d o n .
- 6 o -
Oase 6 .
Miss S.G. Age 64 y e a r s .  O ccupation . Domestic  
servan t. S p in s te r .
Admi utecL. 24. *5• 30 .
D ism issed . 2 0 .3 .3 0 .
R e s u l t . Good.
Complaint. I s  o f  weakness becoming more pronounced  
during the p a s t  few weeks.
H is to ry  o f  P resen t  I l l n e s s . She has alw ays  
remained in  good h e a l t h  but n o t ic e d  about 3 months 
ago th a t  she became more e a s i l y  fa t ig u e d  and could  
not perform her work. A tta c k s  o f  g id d in e s s  and 
f a in t n e s s  became more fre q u en t  in  th e  p a s t  two 
months and had to  keep in  bed. Her d o c to r  gave 
her t o n i c s  which did not have much e f f e c t .  She 
has always been r a th er  p a le  but i t  became more 
pronounced l a t e l y .  L iv er  p r e v io u s ly  not taken. 
H isto ry  o f  p r e v io u s  I l l n e s s e s . She had m ea s le s ,  
chicken pox and whooping cough as a c h i l d .  During  
the p a s t  10 y e a rs  she n o t ic e d  th a t  she g o t  fre q u en t  
c o ld s  which made h er  cough; those  c o ld s  were more 
frequ en t i n  th e  w in te r  tim e but th ey  were n ot so  
severe  as  to  c o n f in e  her  t o  bed.
ifamily H is to r y . Both her p a r e n ts  d ie d  from old age.  
She remembers t h a t  an u n c le  (her f a t h e r ' s  b r o th e r )  
died from anaemia; she has two s i s t e r s  who are
a l i v e  and w e l l .
S o c ia l  C o n d it io n . She l i v e s  a t  the home o f  her  
m is t r e s s .  her room and time fo r  r e c r e a t io n  i s  
good. P u lse  94. Temperature 9 8 .2 .  R esp ira ­
t io n s  20. |
P resen t  S t a t e .  She l i e s  com fortab ly  in  bed and I
— — — —  - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  i
i
lo o k s  v e ry  p a le ,  her  f e a t u r e s  are broad and she i s  j
o f  average s i z e ;  the  sk in  i s  lemon y e l lo w  and i s  
dry t o  the  touch; the  mucous membranes are very  
p a le ;  the p u p i l s  o f  the eye are o f  normal s i z e  and 
are equal; the s c l e r o t i c s  are very  p a le .  She 
appears w e l l  nourished  and the h a ir  o f  her head i s  
b r i t t l e ;  the  eyebrows are ra th er  sc a n ty ;  no g lan d s  
could  be f e l t .
( a)  Nervous System . The m uscles  are f lab b y  
but th ere  i s  no w a s t in g  or p a r a l y s i s .  T a c t i l e
and thermal sen se  could  not be f u l l y  a p p re c ia te d  in  tt
the r ig h t  f o o t  and l e g .
R e f le x e s . ;3Lantar r e f l e x  was f l e x o r ,  the  knee 
jerk s were d i f f i c u l t  to  e l i c i t ,  the abdominal r e f l e x  
were p r e s e n t .  rhe arm r e f l e x e s  were p r e se n t ,  and the  
e y es  r ea c te d  to  l i g h t  and accom odation. Ophthal­
moscopic exam ination r e v e a le d  n o th er  abnormal.
The s p e c i a l  s e n se s  and the  c r a n ia l  n e r v es  were  
normal.
(b) C a r d io -v a sc u la r  System . The p u ls e
-bO-
r a te  was 94 per m inute , r e g u la r ,  normal t e n s io n ,  
small volume, but n o t  equal i n  f o r c e .  The p r a e c o r d ia l  
area was fr e e  o f  any abnormal p u l s a t io n s  or t h r i l l s ,  j
The c a rd ia c  apex was in  th e  6th  in t e r s p a c e ,  12 cms. j
from the  m id -s te r n a l  l i n e ,  and extended l rt.
Boundaries o f  the H eart. Upper border 3rd i n t e r -  | 
space: l e f t  border, m id - c la v ic u la r  l i n e ;  r ig h t  |
border, r ig h t  border o f  th e  sternum. j
!
A u s c u l ta t io n .  The f i r s t  sound at the apex was 
weak and th ere  was more than the normal i n t e r v a l  
between the 1 s t  and 2nd sounds. The sounds in  the j
i
other ca rd ia c  areas  were f e e b l e  in  c h a r a c te r .  j
j
There were no a d v e n t i t io u s  sounds. j
\ 1(c )  R e sp ir a to ry  System . The b ou nd aries  o f  |
the lu n gs  were normal; the c h a r a c te r  o f  the r e s p i r -  ] 
a t io n s  were normal; th e  H.M. was v e s i c u la r  though 
an o c c a s io n a l  r a le  cou ld  be heard a t  the  l e f t  b a s e .
(d) D ig e s t iv e  System. The l i p s  were very
p a le ;  she was eh& entulous; the  fa u c es  and 
pharynx were normal; the tongue was t r y  and 
s l i g h t l y  f i s s u r e d .  The abdomen was pendulous  
because o f  e x c e s s iv e  f a t  round bhe u m b i l i c a l  and 
h y p o g a str ic  r e g io n s .  The sp lee n  was p a lp a b le  and 
the l i v e r  o f  normal s i z e .  .Nothing abnormal could  
be found i n  the abdomen.
-va-
(e )  G en ito -U rinary  System. This was normal, 
The u r in e  was h ig h ly  co lo u re d , a c id ,  and th ere  was 
a d e p o s i t  o f  u r a t e s .  S.G. 1020.
(£) Blood Exam ination. The W.R. was 
n e g a t iv e .  A blood f i lm  showed m eg a lo c y te s ,  
m e g a lo b la s ts ,  a n i s o c y t o s i s ,  p o i k i l o c y t o s i s ,  normo­
c y te s  and polymorphs.
Bed Blood C e l l s , 2 ,4 1 5 ,0 0 0  
White Blood C e l l s , 6 ,8 0 0  
Haemoglobin, 57f,
0 . 1 . 1 . 2  
Treatment.
2 4 .3 .3 0 .  P o ta ss .  Io d id e .  3iii
Ammon. Garb. gr . 36
Tine .d i g i t a l i s .  m .36.
2 6 .3 .3 0 .  T ab .A trop in . gx i^ n o c te .
P i e t . Tea, pudding, t o a s t ,  f i s h ,  l i v e r .
C a s e  <=> Haematological C hart
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The shaded  area re p r e s e n ts  the  l im i t s  for free HCl.  in 8 0 % o f  n orm al p eop le ,  and a v e r a g e  rate of
e m p ty in g  (2 - 2 J hours) .
____________represents free HCl.
 represents total acidity.
Summary.
2. FAECES.
d o w n  b r o s  i -p., iL t d ,, L o n d o n
G  A S T R O -IN T E S T IN A L  A N A L Y S IS .
Name of Patient £ - C| Ward
I. FRACTIONAL TEST-MEAL. Date. ' 2>
Fasting Juice. 
Volume- ^  CAa'
Cells.
Bl o od














The shaded area re p r e s e n ts  the  l im i t s  for free H Cl.  in  8 o% o f  no rm a l  p eo p le ,  and  avera g e
e m p ty in g  (2 - 2 J hours) .
____________ represents free HCl.










DOWN BROS . .  L t d .. L o n d o n
Case 7 .
Mrs . E«P« Age 43 y e a r s .  O ccupation . Book-
I
k e e p e r .
A dm itted. 2 4 .3 .3 0 .
D ism issed . 1 7 .3 .3 0 .
R e s u l t .  Muc h  i m p r o v e d .
Complaint. Of weakness which has become p r o g r e s s -  j
I
i v e l y  worse d u r i n g  t h e  l a s t  t h r e e  y e a r s .  j
it
H i s t o r y  o f  P r e s e n t  i l l n e s s . F o r  t h e  p a s t  f i v e  j
]
y ears  she has not been in  good h e a l th .  i t  com- j
menced w ith  l i s t l e s s n e s s  and not b e in g  a b le  t o  
c o n c e n tr a te .  She u s u a l l y  f e l t  drowsy in  the  
aftern o o n . S in ce  about th r ee  y e a rs  she n o t ic e d  th a t  
she e a s i l y  oecame f a t ig u e d .  f h i s  became g r a d u a lly  
worse and fo r  th e  p a s t  four months had to  keep in  
bed. She was s u b je c t  to  f r o n t a l  headaches and had 
no a p p e t i t e  fo r  food . I f  food  was taken  she f r e ­
quently  vom ited i t .  I h i s  v o m it in g  a f t e r  food  
became more freq u en t  and was a lm ost a f t e r  every  
meal. She n o t ic e d  her  sk in  becoming more sa l lo w  
l a t e l y  and th a t  she has l o s t  much w e ig h t .  ihe  
bowels are r e g u la r .
■Previous I l l n e s s . Except fo r  "rheum atic” p a in s  
in  the  hands and f e e t  which she had a year  ago fo r  
s ix  months, her h e a l t h  has been good.
- 9 3 -  |
i
ffamily H is t o r y # She s t a y s  w ith  her p a r e n ts  who are  
a l i v e  and w e l l  and so are her two b r o th e r s  and s i s t e r *  
S o c ia l  C o n d it io n . Along w ith  her p a ren ts  she l i v e s  
in  a E room and k itc h e n  which i s  c le a n  and a ir y .  
P resen t C o n d it io n . P u lse  96. R e s p ir a t io n s  20. 
Temperature. 9 8 .6 .  j
She l i e s  com fortab ly  in  bed in  any d e c u b itu s .  [
I
Her com plexion i s  sa l lo w  -  a lm ost jaun d iced . The 
c o n ju n c t iv a e  are o f  a b l u i s h  t i n t  and th e  s c l e r o t i c s  
are p a le .  P s o r i a s i s  i s  p r e se n t  in  the arms and 
l e g s .  The mucous membranes are very  p a le .  The 
sk in  i s  y e l lo w is h -w h i t e  and i s  dry. She i s  o f  
spare b u i ld  and i s  t h i n .  There are no en larged  
s u p e r f i c i a l  g la n d s .
(a) O a rd io -v a scu la r  System . The p u lse  ra te ,  
i s  96 per m inute, r e g u la r  in  r a te  and rhythm and
i s  o f  good volume and t e n s io n .  The apex b ea t  i s  
p a lp ab le  In  the  5th in t e r s p a c e  in  the n ip p le  l i n e .  
Heart B o u n d aries . The upper boundary i s  i n  the  3rd 
in te r s p a c e ;  r ig h t  border , l e f t  s id e  o f  the  sternum; 
l e f t  border i s  in  the n ip p le  l i n e .  On a u s c u l t a t io n  
the h e a r t  sounds are normal and a s o f t  V .S . murmur 
i s  heard a l l  over th e  praecordium .
(b) R e sp ir a to r y  System . The c h e s t  i s  
symmetrical and i s  reson an t on p e r c u s s io n .  The 
breath sounds are v e s i c u l a r .
- 9 ^ - -
(c )  D i g e s t i v e  System . The tongue i s  c le a n  and
m oist;  she has f a l s e  t e e t h .  The sp le e n  i s  j u s t
j
p a lp a b le ;  the l i v e r  ex ten d s  h a lf -w a y  t o  the u m b i l i -  | 
cus in  the m iddle l i n e  and 1 ” below the c o s t a l  mar- j 
g in  in  the m id -c la v ic u la r  l i n e  -  i t  i s  a l s o  s l i g h t l y  j 
tender on p a lp a t io n .  Nothing e x c e p t  s c y b a l lo u s
m atter in  the l e f t  i l i a c  f o s s a  cou ld  be f e l t  in  the j
abdomen. |
i
(e )  Nervous System . The m uscles  are f la b b y  
and th ere  are no sensory  nor tr o p h ic  d is tu r b a n c e s .
The p la n to r  r e f l e x  was f l e x o r .  K .J . s .  were p r e se n t ;  
the arm r e f l e x e s  and abdominal r e f l e x e s  were p r e s -  II
ent. The p u p i l s  r e a c te d  t o  l i g h t  and accom odation.  
There was no d is tu r b a n c e  in  v i s i o n  and the  s p e c i a l  
se n ses  were normal.
( f )  Blood E xam ination . The W.R. was n e g a t iv e .
A blood f i lm  showed m e g a lo c y to s is  and p o i k i l o c y t o s i s .
Bed Blood C e l l s , 9 3 0 ,0 0 0  
White Blood Cel l s ,  3 ,2 0 0  
Haemoglobin, 36fo 
Colour Index, 2.
(g) S e n ito -U r in a r y  System . This was normal.
The u r in e  was p a le  amber, n e u tr a l  and th e  S.G. 1022. 
Treatment.
2 6 .3 .3 0 .  l i q .  a r s e n i c a l i s  m i v .  t . i . d .
2 8 .3 .3 0 .  Y e n t r ic u l in  \  v i a l  fo u r  t im es  d a i l y .
- ^ 0 “
5 .4 .3 0 .  IJr
A cid h yd roch lor  d i l  3  
Aqua. v i .
w ith  m ea ls .
2 .5 .3 0 .  Allowed up.
D i e t . lh .  l i v e r  d a i l y .
Stopped 2 8 .3 .3 0 .
l i g h t  d i e t .
HAEMO­
GLOBIN
5 . 0 0 0 .0 0 0
4 . 5 0 0 , 0 0 0
4 , 0 0 0 , 0 0 0
3 , 0 0 0 . 0 0 0






Haematological C h a r t .
N U C L E A T E D  R E D  C E L L S
f C j ^ S S L
• 3  o
Name
vH*s. e . ? •
E O S I N O P H I L S  /
D i f f e r e n t i a l  
C ou n t  J  
p e r  c e n t .
LYMP HOC YTES ,  S M A L L
L A R G E
M O N O NU CL E ARS
MYELOCYTES .  N E U T R O P H I L S
EOSI NOPHI LS
R e d  C o r p u s c l e s - B l a c k H a e m o g l o b i n L e u c o c y t e s  —  I f e y - E  chcvl ct. «^l*< 5 "
V 'y  (y-</usarA o f  iA uANN*' , M.D., U. Sc... M. R .C . - ' f C / / / .
O  A T  E
R E D B L O O D  
CORPUSCLES 
6
P O L Y M O R P H O N U C L E A R
N E U T R O P H I L S
G A S T R O IN T E S T IN A L  A N A L Y S IS .
Name of Patient Ward 4^  Bed





Fasting 3’ ?  * Ihr. !♦ Is I* 2hr. 2 ?  2 s  2 *  3hr.
M u c u i
Bi l e  4  
Bl o od
















The shaded  area re p r e s e n ts  the  l im i t s  for free HCl.  in 8 o% o f  norm al p eo p le ,  and  a v e r a g e  rate o f
e m p ty in g  (2 - 2  ^ hours) .
____________represents free HCl.
 represents total acidity.
Summary.
2. F^CES.
LDOWN B RO S . .  L t d .. L o n .
G A S T R O -IN T E S T IN A L  A N A L Y S IS .
Name of Patient  ^ ^ W ard i  Bed












N a O H  (7oHCl. )< 50 (* 1 8 2 ) 











The shaded  area r e p r e s e n t s  the  l im i t s  for free H C l.  in 8 0 % o f  n orm al p eo p le ,  and  a v e r a g e  rate of
e m p ty in g  (2 - 2  ^ hours) .
____________represents free HCl.
 — represents total acidity.
Summary.
2. FAECES.
d o w n  b r o s  i Tn iL t d .. L o n d o n
- 9 6 -
Gase 8 .
Mrs* I.M. Age 45 y e a r s .  O ccupation . H ousewife.  
A dm itted . 5 .1 0 .2 9 .  j
D ism isse d . 3 .1 2 .2 9 .
R e s u l t . Good.
i
Complaint. Of " b lo o d le s s n e s s ff f o r  over two y e a r s  I
i
and l o s s  o f  a p p e t i t e  fo r  one y ea r .  I
|
H is to r y  o f  P resen t I l l n e s s . Menorrhagia commenced | 
two y ea rs  ago, her p e r io d s  having  in c r e a se d  from 3 
days to  1 week. This occurred o c c a s io n a l ly  a t  
the b e g in n in g  but fo r  th e  p a s t  year e x c e s s iv e  men­
s t r u a l  p e r io d s  occurred r e g u la r ly .  She n o t ic e d  
her com plexion becoming p a le r  and th ere  was a l s o  
l o s s  o f  a p p e t i t e  and vo m itin g  a f t e r  s o l i d  food .
The a n a rex ia  became more marked and she vom ited  
o c c a s io n a l ly  a f t e r  foo d . During the p a s t  year  she 
has l o s t  w e ig h t .  The a n o r e x ia  and v o m it in g  was 
worse during a p e r io d .  Her sk in  has been dry fo r  
a t  l e a s t  2 y e a r s  and has been c o n s t ip a te d  fo r  many 
y e a r s .  She h as  had no d is tu rb a n c e  o f  lo com otion  
or s e n s a t io n .  ffor the p a s t  week she has had a 
sh ort dry cough.
H is to r y  o f  p r e v io u s  I l l n e s s e s . She has always  
enjoyed good h e a l t h .
ffamily H is t o r y . Her fa th e r  i s  a l i v e  and w e l l ;  
her mother d ie d  fo l lo w in g  c h i l d - b i r t h ;  th ere  i s
one s i s t e r  a l i v e  and w e l l  and one died  from an 
unknown cause; a b roth er  d ied  a e t .  17 y ea rs  o f  
i n t e s t i n a l  tr o u b le .  She has a husband and s i x  
h e a l th y  c h i ld r e n .  One boy d ied  o f  se p t ic a e m ia  
following an a c c id e n t .  She had no m isc a r r ia g e s .  
S o c ia l  C o n d it io n s . She l i v e s ,  in  a house w ith  3 
rooms and a k i tc h e n .  I t  i s  roomy and co m fo r ta b le .  
Her m eals are r e g u la r .
%
P resen t C o n d it io n . Temperature 9 8 .4 .  P u lse  120. 
R e s p ir a t io n  24. The p a t i e n t  l i e s  co m forta b ly  in
Vr
bed in  any d e c u b itu s  and makes no com pla in t w h ile  
r e s t i n g  in  bed. She appears w e l l  n ou rish ed , the  
mucous membranes are p a le  and the sk in  i s  o f  a lemon 
y e llo w  c o lo u r .  The sk in  i s  dry and f i s s u r e d  and’ 
the h a ir  i s  th in  and dry.
(a) C ir c u la to r y  System . The p u lse  i s  regu­
la r  in  r a t e ,  but the volume v a r ie s  from moderate to  
small-; the  t e n s io n  i s  c o n s i s t e n t l y  low and the  
a r t e r i e s  are not s c l e r o s e d .
The H ea r t . The apex b e a t  i s  n e i t h e r  v i s i b l e  nor
p a lp a b le  but on a u s c u l ta t io n  i s  found in the  5th
in te r s p a c e  4 n from th e  m iddle l i n e .%
B ou nd aries . R igh t border o f  h e a r t  i s  J ” to  the  
r ig h t  o f  th e  m id -s te r n a l  l i n e ;  upper border -  3rd 
r ib ;  l e f t  border m id - c la v ic u la r  l i n e .  The h ea r t  
sounds are o f  f i a r  q u a l i t y  and there  i s  a d e f i n i t e
- b 8 -
blow ing  V. S. murmur which can be heard over the  
praecordium and the a x i l l a ,  but b est  over the apex.  
There are no o ther  a d v e n t i t io u s  sounds.
( b ) R e sp ir a to r y  System . The c h e s t  i s  
sym m etrical in  shape and th e r e  i s  a f a i r  ex cu rs io n  
during r e s p ir a t io n .  The lu n g s  are reson an t in  
p e r c u ss io n  and the  R.M. i s  v e s i c u la r .  There are 
no a d v e n t i t io u s  sounds.
(o) Nervous System . There are no motor, 
tro p h ic  nor sen so ry  d is tu r b a n c e .  The knee and 
ankle jerk s  are ex a g gera ted , and ankle and p a t e l l a r  
c lo n u s  i s  e a s i l y  o b ta in ed , t h i s  e s p e c i a l l y  in  the  
r ig h t  l e g .  The p la n ta r  r e f l e x  i s  f l e x o r ;  no 
abdominal r e f l e x e s ;  and the b ic e p s ,  t r i c e p s  and 
su p in a to r  jerk s  are a c t i v e .  The p u p i l s  o f  the  
eye are  o f  equal s i z e  and r e a c t  t o  l i g h t  and accom­
o d ation . There i s  no e x te r n a l  o cu la r  p a l s y  but  
there- i s  a tendency to  a co a rse  l a t e r a l  nystagmus 
which i s  most marked when lo o k in g  to  the r i g h t .
The s p e c ia l  s e n se s  are normal.
D ig e s t iv e  T ract. The tongue i s  f i s s u r e d  
and b e e fy .  The upper t e e t h  are a r t i f i c i a l  and 
th ere  are  four u n h ea lth y  stumps in  the lower jaw.
The upper p a r t  o f  the  abdomen i s  s l i g h t l y  r ig id  and 
th ere  i s  some h e p a t ic  ten d e rn ess  which ex ten d s  from
from the  4 th  in s te s p a c e  to  -g-" below the r ig h t  
c o s t a l  margin. The sp leen  i s  1 ” below the c o s t a l  
margin. The k idney  i s  not p a lp a b le .
(e )  G en ito - l lr in a ry  System. n o th in g  
abnormal found. The u r in e  i s  a l k a l i n e .  S.G. 1022. 
d e p o s i t  o f  phosphates and mucous; no abnormal 
c o n s t i t u e n t s .
( f )  Blood Exam ination. The Wassermann 
R ea ctio n  i s  n e g a t iv e .
Bed Blood C e l l s . 740 ,000  
White B lood C e l l s , 3 ,6 0 0 .
Haemoglobin, 22$
0 . 1 . 1 . 3 .
A b lood  f i lm  showed m e g a lo c y to s is ,  m e g a lo b la s t s ,  
polychrom asia , and norm ocytes.
Treatment.
7 .1 0 .2 $ .  L iq . a r s e n ic a l  m. i i i .  t . i . d .
1 1 .1 0 .2 9 .  Test m eal.
1 3 .1 0 .2 9 .
P epsin
A cid^hydroch lor. d i l  
3  V i.
2 5 .1 0 .2 9 .  T est meal
- 1 0 0 -
2 6 .1 0 .2 9 .  R
P ep sin  3 t jo
Acid hydrochi or d i l  ^  i  
Aqua*? v i .
S ig .  I t  w ith  food .
2 1 .1 1 .2 9 .  Allowed up.
D ie t .  M ilk.
7 .1 0 .2 9 .  i  l b .  l i v e r  d a i l y .  (Stopped 1 0 .1 0 .2 9 )
1 0 .1 0 .2 9 .  L iver  E x tr a c t .
2 .1 1 .2 9 .  i  l b .  l i v e r  d a i l y .
c ft s e & ' r
Name S'' 10 r
HAE MATO LOGICAL C H A R T
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L E U C O
CORPUSCLES
6 .0 0 0 .0 0 0  120 8 0 0 0 0 0
7 0 0 . 0 0 0
5 , 5 0 0 , 0 0 0 6 0 0 , 0 0 0
5 0 0 , 0 0 0
5 . 0 0 0 ,0 0 0 4 0 0 . 0 0 0
3 0 0 . 0 0 0
4 , 5 0 0 . 0 0 0 2 0 0 ,0 0 0
1 7 5 , 0 0 0
4 , 0 0 0 , 0 0 0 1 5 0 . 0 0 0
1 2 5 , 0 0 0100.000
9 0 , 0 0 0
3 , 0 0 0 , 0 0 0 80.000
7 0 . 0 0 0
2 . 5 0 0 ,0 0 0 6 0 . 0 0 0
5 0 . 0 0 0
4 0 , 0 0 02 ,000 .000
3 0 . 0 0 0
2 8 , 0 0 01 .5 0 0 .0 0 0
2 6 . 0 0 0
. 000.000 2 4 , COO
2 2 , 0 0 0
00.000 20 ,0 00
1 9 , 0 0 0
1 8 , 0 0 0
1 7 . 0 0 0
1 6 . 0 0 0
1 5 , 0 0 0
1 4 . 0 0 0
1 3 , 0 0 0
12 ,000
11.00010.000
9 , 0 0 0
8.000
7  0 0 0
6 , 0 0 0
5 . 0 0 0
4 . 0 0 0
3 . 0 0 0
2 .000
P O L Y M O R P H O N U C L E A R
N E U T R O P H I L S
E O S I N O P H I L S
L Y M P H O C Y T E S ,  S M A L L
L A R G E  
MONONUCLE ARS
MYELOCYTES,  N E U T R O P H I L S
E O S I N O P H I L S
N U C L E A T E D  R E D C E L L S
R e d  C o r p u s c l e s  -  B l a c k H a e m o g l o b i  n — L e u c o c y t e s  — ooyta  «
C b f . j Y ’t y ( / f d u r t z A - f f  A L D ..B .S c . ,M .H .C .I l
G A S T R O -IN T E S T IN A L  A N A L Y S IS .
Name of P a t i e n t -y*
I .  FRACTIONAL TEST-MEAL. Date. I I '  i c  ^




•Jq Na OH (%NCl.)^
M u c u s t  4
b i l e  4
Bl ood
S t a r c h
100 (•364)
90(-327)







I 0 ( - 0 3 6 )
H Cl .  4




T h e  sh a d ed  area rep resen ts  the  l im it s  for free H C l.  in 8 o% o f  norm al p eop le ,  and avera g e  rate ot
e m p ty in g  (2 - 2  ^ hours) .
. rep res en ts  free H C l .  
-rep resen ts  to ta l  acidity.
Summary.
2. F^CES.
°0 W N  BROS L t d . L o n d o n
G  A S T R O -IN T E S T IN A L  A N A L Y S IS .
Name of W ard M
i. FRACTIONAL TEST-MEAL. Date. %. b





Bi l e  4  J  
Blood






Na OH (%H C L .)501*182)
401*146)
3 0 | * I 0 9 )
2 0  -073)
I 0 | *036
The sh a d ed  area r ep res en ts  the  l im i t s  for free HC1. in 8 o% o f  n orm al p e o p l t ,  and a verage
e m p ty in g  (2 - 2  ^ hours).
................... r ep res en ts  free HC1.
-------------- r ep res en ts  to ta l  ac id ity









DOWN BROS..  L t d .. L o n d o n .
- 1 C 1 -
Qase 9.
Mrs. S. S . ,  age 41 . O ccupation. H ousew ife.  
A dm itted . 4 .3 .2 9 .
D ism isse d . 2 3 .4 .2 9 .
R e s u l t . Much improved.
C om plaint. Weakness and s w e l l in g  o f  l e g s  f o r  the  
p a s t  2 y e a r s .
H is to r y  of P resen t  I l l n e s s . F ive  y e a r s  ago she  
n o t ic e d  th a t  she was becoming weaker. This 
became worse and now she becomes fa t ig u e d  on the  
s l i g h t e s t  e x e r t io n .  She i s  s u b je c t  to  f a i n t i n g  
| a t t a c k s  e s p e c i a l l y  a f t e r  s to o p in g .  Three y e a rs  
| ago her f e e t  began to  s w e l l  and fo r  the p a s t  6 
weeks her a n k les  are a l s o  s w o lle n .  When w alk in g  
she has a s e n s a t io n  as i f  w alk in g  on c a r p e t .  L iv er  
not p r e v io u s ly  taken .
P rev io u s  I l l n e s s e s . She had s c a r l a t i n a  a e t .  10 y r s .  
and a se v er e  u te r in e  haemorrhage 11 y ea rs  ago.
Fam ily H is t o r y . Her mother d ie d  o f  dropsy aged  
63 y e a r s ,  and her  f a t h e r  o f  s e n i l i t y .  She i s  an 
on ly  c h i ld  and has fou r  c h i ld r e n  who are h e a l t h y .  
S o c ia l  C o n d it io n . She l i v e s  w ith  h er  husband and 
c h i ld r e n  in  a s i n g le  room and k itc h e n ;  the house  
i s  damp. She ta k es  her  m eals r e g u la r ly .
- 1 0 2 -  j
P resen t  C on d it io n . P u lse  94, Temperature 97 . !
R e s p ir a t io n s  22. She l i e s  com fortab ly  in  bed in  
any d e c u b itu s .  Her sk in  i s  very  p a le ,  a lm ost  
jaundiced in  co lo u r  and dry . She appears w e l l
*
i
b u i l t .  The mucous membranes and s c l e r o t i c s  are 1
|
very  p a le .  The p u p i l s  are o f  normal s i z e  and |
i
eq u a l.  I
(a ) Cardio v a sc u la r  System. The p u lse  ra te  
i s  94 per m inute, r e g u la r ,  normal volume, and 
t e n s io n .  The card iac  apex cou ld  be seen and f e l t  
in  the 5th  in te r s p a c e  10 cms. from the  m id -s te r n a l  
l i n e .
Borders o f  the H eart. The upper border i s  in  the  
3rd in t e r s p a c e ,  th e  r ig h t  border i n  th e  l e f t  s t e r n a l  
l i n e .  The l e f t  border w ith in  the m id - c la v ic u la r  
l i n e .
On a u s c u l t a t io n  the h e a r t  sounds are normal 
in  c h a r a c te r ,  but th e re  i s  a s o f t  V .S . murmur b e s t  
heard a t  the apex.
(b) R e sp ir a to r y  System. The c h e s t  i s  
sym m etrical and th ere  i s  o n ly  a sm all e x c u r s io n  
w ith  r e s p ir a t io n .  The lung n o te  on p e r c u s s io n
i s  reson a n t and on a u s c u l ta t io n  th e  k .M. i s  v e s i c u l a r .  
There are no a d v e n t i t io u s  sounds.
(c )  Nervous System . The m uscles  are  w e l l  





fo r  touch and tem perature, se n se s  on th e  s o l e s  o f
the f o o t .  The e y es  r e a c t  norm ally  to  l i g h t  and a-I
j
ccom odation, the arm jerk s  are p r e s e n t ,  so are the j
ii
abdominal r e f l e x e s ,  the X .J . i s  d i f f i c u l t  to  |
si
ob ta in ;  the p la n ta r  resp onse  i s  f l e x o r  and j
Romberg*s s ig n  i s  found. Ophthalmoscopic examin- j
a t io n  i s  normal and the s p e c i a l  s e n se s  are normal. |
\
i
(d) D ig e s t iv e  System. The l i p s  are v e ry  I
p a le ,  th e  t e e t h  in  the  upper jaw, (9) are c a r io u s ;  j|
the t o n s i l s  are u n h e a lth y . The sp lee n  and l i v e r  j 
are o f  normal s i z e ,  th e  k idney  are not p a lp a b le  
and n oth in g  abnormal could  be found in  the abdomen.
( e)  Grenito-urinary System. This was 
normal. The u r in e  was p a le  y e l lo w ,  n e u t r a l ,  S.G. 
1 0 2 2 . ,  no abnormal c o n s t i t u e n t s .
( f )  Blood Exam ination. The Wassermann 
R ea ct io n  was n e g a t iv e .  A b lood  f i l ip  r e v e a le d  
a n i s o c y t o s i s ,  p o i k i l o c y t o s i s ,  m eg a lo cy tes  and 
norm ocytes.
Red Blood C e l l  c o u n t , 1 ,2 0 0 ,0 0 0  
White B lood C e l l  co u n t , 4 ,7 0 0 .
Haemoglobin, 20^
C .I . 1 . 2 .
Treatment.
7 . 3 . 2 9 .  L iq . a r s e n i c a l i s  m . i i i  t . i . d .
- 1 0 4 -





7 . 3 .
1 4 .3
19. a.
* Acid hyd roch lor  d i l 3 v i .  
Aqua. ^  v i .
S ig .  w ith  fo o d .
29. Massage.
,29.
Acid Hydrochlor d i l  ^ i .
Aqua ^  v i .
S ig .^ ^ b .w ith  food .
, M ilk.
29. Soup, pudding, t e a  and bread .
29. \  l b .  l i v e r  d a i l y .





L E U C O
C Y T E SCORPUSCLES
4 . 5 0 0 , 0 0 0
4 , 0 0 0 , 0 0 0
Disease
3 , 0 0 0 , 0 0 0
Notes
20,000
P O L Y M O R P H O N U C L E A R
NEUTROPHILS
LYMPHOCYTES,  S M A L L
D if f e r en t ia l  
Count  
p e r  c e n t .
L A R G E
M ON O NU CLEARS
M Y ELO C YTES, N E U T R O P H I L S
N U C L E A T E D  R E D  C E L L S
G ASTRO-INTESTINAL ANALYSIS.
Name of Patient "Kvi S Ward
i. FRACTIONAL TEST-MEAL. Date. S -  ^.
Fas ting  J  2  * Ihr . I* iz U Z h r .  Z *  2?  Z a  3 h r .
Fasting Juice 
Volume \ \ ten-
Cells.
Mu cxi
B ile i .
Blood
S t a r c h m 
100 (*364)
9 0 ( 0 2 7 )  
8 0 ( - 2 9 2 l  
7 0 ( - 2 5 5 )  
601-219  ) 
5 0 ( - l 8 2 )  
4 0 1 -1 46 )  
30  (■•109) 







T h e  sh a d e d  area r ep resen ts  the  l im it s  for free HC1. in 8 o% o f  norm al p eo p le ,  and  a verage
e m p ty in g  (2 - 2  ^ hours).
 r e p r e s e n ts  free HC1.








DOWN BROS.,  L t d .. L o n d o n .
G ASTRO-INTESTINAL ANALYSIS.
Nam e o f  P a t ie n t S 'S • Ward
i. FRACTIONAL TEST-MEAL. Date. \°) ' 3
Fastmg 4 2 4 Ihr. I* la U  2hr. 24  2a 2 4  3hr.
MucujJ A



























T h e  sh a d e d  area re p r e s e n ts  the l im i t s  for free HC1. in 8 0 % o f  norm al p e o p l t ,  and  a v era g e  rate ot
e m p ty in g  (2 - 2 J hours).
................rep resen ts  free HC1.
 rep resen ts  tota l  ac id ity
Summary. 6/
2. FiECES.
DOWN BROS..  L t d .. L o n d o n .
GASTRO -INTESTINAL ANALYSIS.
Name of Patient <
6 5
Ward
I. FRACTIONAL TEST-MEAL. Date.
Bed
F as tm g
Fasting Juice. 
Volume £  c. O).
Cells.
M u c u s , . ,  j f
B ile  ^  4 .
B lo o d  .
S t a r c h  
100 (-364*
T5HCl-
9 0 (* 3 2 7 )  
S O ( - 2 9 2 ) 
7 0 ( - 2 5 5 )  
6 0 1 - 2 1 9 )  
50  (• 182) 
4 0 ( - l 4 6 )  
3 01 -1 0 9 )  
201*073)  






^ Ihr. I* I? 14 2hr. 2 ?  2 ?  2 4  3hr.




T h e  sh a d ed  area r e p r e s e n ts  the  l im it s  for free HC1. in 8 0 % o f  norm al p eo p le ,  and  a v e r a g e  rate o f





-1 0 5 -
Oase 1 0 .
J.M. Age 61. O ccupation. Olerk.
1
Adm itted . 3 .9 .2 9 .
D ism isse d . 1 4 .1 1 .  29.
R e s u l t . Good.
O omplaint. Of weakness and la c k  of energy o f  about 
2 y ea rs  d u ra t io n .
H is to r y  o f  P resen t  I l l n e s s . The onset had been  
gradual and n o t ic e d  th a t  he became e a s i l y  t i r e d .
This became more pronounced during the fo u r  months 
p r io r  to  a d m iss ion . He n o t ic e d  the co lo u r  o f  h i s  
! sk in  becoming sa l lo w  about 18 months ago; he has
i
| a l w a y s  b e e n  c o n s t i p a t e d .  He h a d  n o t  t a k e n  l i v e r
! p r e v io u s ly .|
H is to r y  of P rev io u s  I l l n e s s .  He always enjoyed  
good h e a l t h  up t i l l  th e  p r e se n t  i l l n e s s .
Fam ily H is t o r y . H is  p a r e n ts  d ied  of s e n i l i t y ;  an 
aunt o f  g a s t r i c  can cer . H is w ife  and two sons are  
in  good h e a l t h .
S o c ia l  C o n d it io n s i  With h i s  w ife  he l i v e s  in  a 2 
room and k itc h e n  house which i s  com fortab le .
P resen t  c o n d i t io n . P u lse  90 . Temperature 9 8 .2 .  
R e s p ir a t io n s  20. He l i e s  com fortab ly  in  bed i n  
any d e c u b itu s  and i s  o f  spare b u i ld  and a sa l lo w  
com plexion .
- 1 0 6 -  |
The s c l e r a  o f  the  e y e s  appear jaundiced . he does  
not appear to  have l o s t  w e ig h t ,  h i s  sk in  i s  dry and 
smooth, the  mucous membranes are v e ry  p a le ,  and h i s  
v o ic e  i s  h o a r se .
(a)  Q a rd io -v a scu la r  System . The p u lse  r a te  
i s  90 per m inute, r e g u la r ,  normal te n s io n  and volum e.!
j
The apex b e a t  could  be seen and f e l t  in  the  6 th  j
I
i n t e r c o s t a l  sp a ce , w i th in  the  mammary l i n e .  !
Boundaries o f  the h e a r t . Upper border, 3rd r ib ;  
r ig h t  border -  l e f t  s t e r n a l  l i n e ;  l e f t  border 1C I 
cms. from the  m id -s te r n a l  l i n e .  On a u s c u l ta t io n  
the h e a r t  sounds are normal.
(b) R e sp ir a to r y  System . The f h e s t  i s  
sym m etrica l, normal e x c u r s io n  w ith  r e s p i r a t i o n .
The lu n g s  are reson an t in  p e r c u ss io n  and the  R.M. 
i s  v e s i c u l a r .
(o) hervous System . There i s  no d is tu ro a n ce
o f  the motor, sen so ry  or vaso-m otor sy stem s. The 
p la n ta r  r e f l e x  i s  f l e x o r ,  the jl. J .  , arm je r k s  and 
aodominal r e f l e x e s  are b r i s k .  The e y es  r e a c t  
norm ally  to  l i g h t  and accom odation . The s p e c ia l  
se n se s  are  normal.
(d) D i g e s t i v e  System . His l i p s  are p a le ,
has a s e t  o f  f a l s e  t e e t h ;  the sp le e n  i s  b a r e ly  
p a lp a b le ;  the  l i v e r  i s  normal, and n o th in g  abnormal 
could  be f e l t  in  th e  abdomen.
- 1 1 , 7 -
(e )  G en ito -U rin a ry  System. This i s  q u ite  
normal. The u r in e  i s  amber c o lo u re d , a c id ,  S.G. 
1018, no abnormal c o n s t i t u e n t s .
( f )  Blood Exam ination. The Wassermann 
R e a c t io n  i s  n e g a t iv e .  A b lood  f i lm  showed a n is o -  
c y t o s i s ,  p o i k i l o c y t o s i s ,  m e g a lo b la s ts  and p o ly -  
chrom asia .
Red Blood C e l l  c o u n t , 1 ,8 2 0 ,0 0 0  
White Blood O e ll  co u n t , 6 ,8 0 0 .
Haemoglobin. 5C$
0 . I . 1 .3 6 .
Treatm ent.
V e n t r ic u l in .  D a i ly .
4 . 9 . 2 9 .  R,
A cid  Hydrochlor d i l 3 v i .
Aqua. ^  v i .
S ig  ~^®-with food .
D i e t . M ilk .
Puddings, t e a ,  t o a s t .
1 1 .9 .2 9 .  l i g h t  d i e t .
H AE MATO LOGICAL CHART
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Count  






L e u c o c y t e s  —  B ^ y -E  fyprfcuLoerr^-H AE MOGLOR e d  C o r p u s c l e s - B l a c k
'-f'-l'f t j  r t r
G ASTRO -INTESTINAL ANALYSIS.
Name of Patient i^ f Ward Bed
i. FRACTIONAL TEST-MEAL. Date. 3  cj ,




Fasting •» 14 2 hr. 2*  2 t  2 4  3 hr
M ucus4fr  +
Bi|e + 
Blood
S t a r c h  
100 (*364)









H Cl.  •<





T h e  s h a d e d  area r ep res en ts  the l im it s  for free HC1. in 8 o% o f  norm al p eop le ,  and  a v era g e  rate ot
e m p ty in g  (2 - 2  ^ hours).
 rep resen ts  free HC1.
------------ rep resen ts  tota l  acidity .
Summary.
2. F^CES.
DOWN BROS L t d  L o n d o n .
'jse
GASTRO -INTESTINAL ANALYSIS.
Name of Patient J • Ward Bed






Bile — — 
Blood
Starch
100 ( -364)  
9 0 ( 0 2 7 )  
SO (-292)  
7 0 ( - 2 5 5 )  
601*219)  
50 1 -1 6 2 )  
4 01 -1 4 6 )  
30 1 -1 0 9 )  









Ihr. U  U 2hr. 24  2a  24  3hr.




T h e  sh a d e d  area r ep res en ts  the  l im it s  for free HC1. in 8 o% o f  n orm al p e o p l t ,  and  avera g e  rate or
e m p ty in g  (2 - 2  ^ hours).
.......................... r ep res en ts  free HC1.
 rep resen ts  total ac id ity
Summary.
2. FiECES.
DOWN BROS.. L t d . L o n d o n .
-1 0 8 -  j
j |
| Case 1 1 . |
! A*D. Male. O ccupation. Carpenter. Age 39 y e a r s ,  j
i
I S i n g le .
I
| Com plaint. Of weakness and t i n g l i n g  o f  the l e g s
| ■> 
and f e e t .
j
iI
H is to r y  o f  P resen t C o n d it io n . The p a t i e n t  n o t ic e d  |
j
th a t  about a year ago th a t  he had a p e c u l ia r  se n sa -  !
I
t io n  in  h i s  f e e t  when w alk in g  as i f  he were "walking | 
oh v e l v e t ”. He f e l t  uncom fortable  when ascen d in g  j
I
or d escen d in g  s t a i r s  but he did not stumble even in  Ii; i
| the dark. These symptoms commenced i n s i d i o u s l y  
| and l a t e r  developed  a t i n g l i n g  s e n s a t io n  in  h i s  
| l e g s  and f e e t .  These symptoms p e r s i s t e d  and he
i
| c o n su lte d  me about i t .
H is to r y  o f  P rev io u s  I l l n e s s . He has always enjoyed
good h e a l th  and has never beW  abroad.
\ \
F am ily  H is t o r y . H is p a r e n ts  are a l i v e  and w e l l  and 
so  are h i s  two s i s t e r s  and b r o th e r .  An u n c le  (by  
m arriage) had d ied  o f  "anaemia”. There was no 
h i s t o r y  o f  f a m i l i a l  nervous d is o r d e r .
S o c ia l  C o n d it io n s . He l i v e s  w ith  h i s  p a r e n ts  in  a 
3 room apartment which i s  com fo rta b le .
P re se n t  c o n d i t io n . 5 .2 .2 8 .  P u lse  80 . Temperature 
9 8 .2 .  K e s p ir a t io n s  20. He appears h e a l th y ,  w e l l  
n o u r ish ed , good c o lo u r in g  o f  h i s  s k in ,  has a s e t  o f
| f a l s e  t e e t h  and h i s  h a ir  i s  tu rn in g  gray. Ho 
! en la rg ed  g la n d s  f e l t .
! (a ) Nervous System . There was no motor
d is o r d e r  nor trem or, and has no p a r a l y s i s  and has  
normal s t r e n g th .  The g a i t  was s te a d y  and he p u ts  
h i s  f e e t  down d e l i b e r a t e l y  but i t  was not abnormal. 
He i s  apt to  sway when standing  w ith  h i s  ey es  
c lo s e d .  There i s  no w a st in g  or hypertrophy o f  
nay m uscle . Nystagmus i s  ab sen t  and the eye  
m uscles  are normal.
| Sensory d is o r d e r s  were on ly  p r e se n t  in  the
j
1 f e e t .  Thermal, t a c t i l e ,  and p a in  s e n s e s  could  not  
j be f u l l y  a p p re c ia te d  e s p e c i a l l y  on the s o l e s  o f  the  
f e e t .  The p la n ta r  r e f l e x  was f l e x o r ,  the  kn ee-  
je r k s  and abdominal r e f l e x e s  were exagg era ted ;  th e  
arm jerk s  were normal, and the e y e s  r e a c te d  to  
l i g h t  and accom odation. The s p e c i a l  s e n s e s  were 
normal and so were th e  c r a n ia l  n e r v es .
(b) The c i r c u la t o r y ,  r e s p ir a to r y  and g e n i t o ­
u r in a r y  system s were normal. The d i g e s t i v e  system  
was normal on p h y s ic a l  exam ination , but a f r a c t i o n a l  
t e s t  meal r e v e a le d  com plete  a c h y l ia .
(c )  Blood Exam ination. The Wassermann Test 
was n e g a t iv e .  A b lood  f i lm  r e v e a le d  a normal 
p ic t u r e .
Ked Blood O ell  Count, 5 ,2 0 0 ,0 0 0
! ! 
; White Blood C e l l  Count, 6 ,0 0 0
j H aemoglobin, 88^
j Treatment* A m ixture c o n ta in in g  a r s e n ic ,  and hydro-
|
c h lo r i c  a c id  and p ep s in  was p r e sc r ib e d ,  a long  w ith  
massage o f  h i s  f e e t .  I
Subsequent H is to r y .  Monthly exam in ation s were made !
i
j w ith  very  l i t t l e  change in  the  p a r a e s t h e s ia  o f  the
I f e e t .
j
1 Blood Exam ination. ( 6 .7 .2 8 )  The W asserm ann'test  
| was n e g a t iv e .  A blood p ic t u r e  showed s l i g h t
! a n i s o c y t o s i s  and p o i k i l o c y t o s i s .
!
j Red Blood O e l l  Count, 5 ,1 2 0 ,0 0 0  
White Blood O ell Count, 6 ,0 9 0 .
Haemoglobin, 90fo 
G a str ic  A n ch y s is . R evealed  a c omplete a c h y l ia .  
Treatment. R ecogn is in g  the  c a se  as an e a r ly  
p e r n ic io u s  anaemia w ith  subacute combined degenera­
t io n  o f  the cord. \  lb .  o f  cooked l i v e r  was 
ordered d a i l y  in  a d d it io n .
7 .9 .2 8 .  The blood p ic tu r e  became normal. The 
g a s t r i c  a c h y l ia  p e r s i s t e d ,  and the p a r a e s th e s ia  
had d isapp eared  e n t i r e l y .
1 0 .1 2 .  28. The p a t i e n t  kept w e l l  and th e r e  was no 
sen so ry  d is tu r b a n c e !  He was now ta k in g  ^ l b .  l i v e r  
d a i l y .
- 1 1 1 -
1 7 .5 .2 9 .  He i s  now in  a s a t i s f a c t o r y  con d it ion *  
Blood exam ination i s  normal. \  l b .  l i v e r  i s  
taken d a i l y .
8 .4 .3 0 .  P a r a e s th e s ia  s t i l l  a b sen t .  Blood p ic tu r e  
and count normal. L iver  e x t r a c t  i s  taken d a i l y .  






 ^ ^  Ward
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DOWN BROS., L t d . L o n d o n .
- 1 1 2 -
j Case 1 2 .
j
I jJ.McN* Male, age 48. O ccupation, la b o u re r .
] M arried.
| Com plaint. Of numbness o f  the r ig h t  hand and both
!
f e e t  o f  th ree  y e a r s  d u ra t io n .
H is to r y  o f  P resen t  I l l n e s s . This d is tu ro a n ce  o f  sen-i* 
s a t io n  commenced i n s i d i o u s l y  about th r ee  y ea rs  ago.
At f i r s t  i t  d id  not tro u b le  him but fo r  app rox im ate ly  
5 months i t  became worse and was a s s o c ia t e d  w ith  
weakness o f  the r ig h t  hand.
|
I H is to r y  o f  P rev iou s I l l n e s s e s . As a c h i ld  he had j 
; m ea s les  and ch ick en  pox. F ive  y ea rs  ago in  January 
| 1^24 he had an a t ta c k  o f  in f lu e n z a  which caused him
j
to  be o f f  work fo r  s i x  weeks.
Fam ily H is t o r y . H is f a t h e r  d ied  o f  a " se izu re" ,  
h i s  mother o f  old age . Two b r o th e rs  and two 
s i s t e r s  are a l i v e  and w e l l .  One b roth er  d ied  from 
pneumonia. There i s  no fa m ily  h i s t o r y  o f  a b lood  
or nervous d i s e a s e .
S o c ia l  C o n d it io n s . With h i s  w ife  and th r e e  sons  
he l i v e s  in  a 2 room and k itc h e n  house which i s  dry 
and in  a good s t a t e  o f  r e p a ir .  He o b ta in s  h i s  m eals  
r e g u la r ly ,  dr in k s about four  p i n t s  o f  b eer  a week, 
and smokes 2 o z s .  o f  tob acco .
— 4 - 1 0
P resen t C o n d it io n . £ 5 .9 .2 9 .  P ulse  74 . R e sp ir ­
a t i o n s ,  22. Temperature 98. He i s  w e l l  b u i l t
and has a ?ruddy' com plexion. His g a i t  i s  s tead y
and f irm , though a f t e r  w alking fo r  about 200 yards  
he f e e l s  t i r e d .  The mucous membranes are normal, 
th e  sk in  i s  w h ite  and o f  good c o n s i s t e n c e .  No 
en larged  g lan d s  cou ld  be found.
(a )  Nervous System . There i s  a degree  of  
weakness o f  the r ig h t  hand. There i s  no p a r a l y s i s
I nor a trophy. No o c u la r  p a ls y  cou ld  be found and no
|
| nystagm us. The therm al and t a c t i l e  s e n s e s  are
I ab sen t  in  the s o l e s  o f  the f e e t .!
i
| The e y es  r ea c te d  to  l i g h t  and accomodation;
the arm jerics, s u p e r f i c i a l  abdominal r e f l e x e s ,  the
k n e e - je r k s  and ankle  $erk s were p r e se n t;  the
p la n ta r  resp on se  was f l e x o r .  Ophthalmoscopic  
exam ination  was normal.
(b) The c i r c u la t o r y ,  r e s p ir a t o r y ,  d i g e s t i v e ,
and u r o g e n i t a l  organs were normal. The u r in e  was
h ig h ly  c o lo u re d , S«G. 1022, a c id ,  and con ta in ed  uratels .  
G a str ic  a n a l y s i s  a f t e r  a t e s t  meal showed a c h y l ia .
(c )  Blood Exam ination. The Wassermann Test  
was n e g a t iv e .  A b lood  p ic t u r e  was found normal.
Red Blood O e ll  Count, 4 ,9 8 0 ,0 0 0




- 1 1 4 -
Treatment. P ep sin , h y d ro ch lo r ic  a c id ,  and a r se n ic  
was g iven  w ith  an improvement which o n ly  l a s t e d  2 
months.
Subsequent H is t o r y . Monthly exam in ation s o f  the  
blood and g a s t r i c  c o n te n ts  were made. On 2 7 .2 .3 0  
a b lood  f i lm  d e f i n i t e l y  showed a n i s o c y t o s i s .  A 
blood  count was normal. l i v e r  e x tr a c t  e q u iv a le n t  
to  \  lb  was g iven  w ith  a retu rn  o f  a normal b lood  
p ic t u r e  and a d isappearance  o f  p a r a e s th e s ia .
2 8 .5 .3 0 .  The p a t i e n t  f e e l s  q u ite  w e l l  and takes  
l i v e r  e x tr a c t  d a i l y .  The b lood  exam ination  was 
normal and a c h y l ia  g a s t r i c a  was s t i l l  found.
G ASTRO -INTESTINAL ANALYSIS.
Name of Patient £T 4 f " , Ward Bed
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T h e  sh a d e d  area r e p r e s e n ts  the  l im i t s  for free HC1. in 8o% o f  n orm al p eo p le ,  and  a verage  rate of
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...............  represents free HC1.
 represents total acidity.
Summary.
2. FAECES.
D O W N  B R O S . ,  L t d .. L o n d o n .
- 1 1 5 -
Oomment.
In the s e r i e s  o f  tw e lve  c a s e s  a l l  improved w ith  
trea tm en t. Gases 1 , 2 , 3 , 4 , 5 , 6 , 7 ,  and 9 responded  
to  l i v e r  or i t s  e x t r a c t .  I t  has been found th a t  
the e x t r a c t  was as e f f e c t i v e ,  e a s i e r  to  ta k e ,  and as  
econom ical as whole l iv e r *  In c a s e s  7 and 10, 
V e n t r ic u l in ,  a d e s ic c a te d  p rep a ra tio n  o f  hog*s 
stomach, produced good r e s u l t s .  Gases 11 and 12 are 
taken from a s e r i e s  o f  c a s e s  where p e r s i s t e n t  para­
e s t h e s i a  o f  the hands or f e e t  or both was i n v e s t i ­
g a ted . fh ese  p a t i e n t s  (11 and 12) as w e l l  as  
the r e s t  o f  the  s e r i e s  were examined o y t o l o g i e a l l y  
and the stomach c o n te n ts  an a ly sed . Both the  c a se s  
were e a r ly  p e r n ic io u s  anaemia and subacute combined 
d e g e n e ra t io n  and y ie ld e d  to l i v e r  therap y .
I t  i s  very  im portant th a t  a l l  c a se s  o f  p e r s i s t ­
e n t  p a r a e s t h e s ia  o f  the hands and f e e t  should be 
th orou gh ly  examined and a e y t o l o g i c a l  exam ination  and 
a f r a c t i o n a l  t e s t -m e a l  performed. Die p o s s i b i l i t y  
o f  e a r ly  subacute combined d e g e n e ra t io n  must be 
remebered.
- 1 1 6 -
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